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Distinguished HOEBER Books 


DOTTER & STEINBERG’S 
Angiocardlogrephy 
New Bookl This combination atlas and text covers 
both the normal and pathologic cardiovascular system, 
as well as doteetion of neoplastic and infectious disease 
of the chest, 
By Cuances Dorrer, M.D, and STEINBERG, M.D. 
Corne!l University Medical College and New York Hos- 
pitel: 324 pp., 537 illus., $16.00 


MAZER & ISRAEL'S 
Menstrual Disorders and Sterility 


New 3rd Edition! Stressing office procedures, this 
new edition gives you the most up-to-date diegnostic testa 
and medical treatments for a wide variety of female dis- 
orders. 

By Cusnces Mazer, wp, and Leon Isnakr, Cradw- 
ate Sch. of Med., Univ, ef Penna.: 600 pp., 157 illus, 
3 in full color, $10,00 


Vv SYMPOSIUM: Biology of Mental 
Health and Disease 

New Book! In reports from more than 100 leading 
investigators, this new book offers new therapeutic and 
diagnostic information for immediate clinical use ae well 
as guideposts to farther research, 
By 108 Contributors, The 27th Annual Conference of the 
Milbank Memorial Fund: 670 pp., 218 illus., $10.00 


Order From Your Bookseller or On Approval 
From the Publishers 


PAUL B. HOEBER, INC. 


Menrcat Boex or Baorurss 
49 EAST 83rd STREET, NEW YORK. 16, N. Y. 
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For insomnia... you can prescribe with safety 
DORMISON 


without drug hangover 


The extraordinarily wide margin 

of safety of Dormison permits 
patients who awaken in the early 
morning and desire more sleep to 
trepeat the dose. Dormison is rapidly 
metabolized (one to two hours) 


so that there is no prolonged 


suppressive action. Patients awaken 


“ rested and refreshed as from 

normal slumber. Dokmison has no 
cumulative effect, no toxic effects on 
prolonged use. There is no evidence 


to date that Dormison has 


DOSAGE: Two 250 mg. capsules are recommended, although many patients respond to one. 


DORMISON* (methylparafynol-Schering). capsules of 250 mg., bottles of 100. 


*T.M. 


cla CORPORATION, BLOOMFIELD, N. J. 
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‘Roche’ 


antibacterial action plus... 


> greater solubility 

Gantrisin is a sulfonamide so soluble that 
there is no danger of renal blocking 
ond no need for alkalinization. 


} higher blood level 


Gontrisin not only produces o higher 
blood level but also provides a 
wider antibacterial spectrum. 


economy 
Gontrisin is for more economical thon 
ontibiotics and triple sulfonamides. 


> less sensitization 

Gantrisin is a single drug—not o mixture 
of several sulfonamides—so that there is 
less likelihood of sensitization. 


GANTRISINB trond of 
(3. do-isouozole) 


TARLETS © SYRUP 


HOPPMANN-LA ROCHE INC. 


Roche Pork «+ Nutley 10 + New Jersey 


The Bulletin of The New York Academy of Medicine, Vol. 28, No. 3, Published Monthly by the New 


York Academy of Medicine, 2 Fast 103 Street, New York 1 N. Y. Entered as second-class matter 
February 3, 1928, at the Post Office at New York, N. Y.. under the Act of August 24, 191 
Subscription, Domestic and Foreign copies, $5.00. Single copies, 50c 
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FOR DIAGNOSIS AND THERAPY IN 
PERIPHERAL VASCULAR DISEASES 


The COLLENS 
SPHYGMO-OSCILLOMETER 


is a blood pressure apparatus and an 


oscillometer in one instrument — the 


most important diagnostic aid in Peri- 


pheral Vascular Diseases $42.00 


The U. M. A. 
THERMOCOUPLE 


is the standard the world over for tak- 


ing skin temperature. Any number of 


consecutive readings can be taken 


without lag or calculations of any 


kind. Additional junction for taking 
$125.00 


intra-muscular readings 


The COLLWIL 
INTERMITTENT VENOUS 
OCCLUSION APPARATUS 


is the accepted and simple method of 


treatment for Peripheral Vascular Dis- 


eases. It is effective in creating a col- 


lateral arterial circulation. Complete 
with two cuffs $177.00 


(Also ilable on thly rentals) 


AT YOUR DEALERS OR SEND FOR LITERATURE 


INC. 


Phone: Algonquin 4-0924 


56 Cooper Square, New York 3, N. Y. 
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from among 

all antibiotics, 
Neurologists and Neurosurgeons 
often choose 


because 


It readily passes into the cerebrospinal fluid, 


the presence of meningitis making little 
difference in its concentration. 


Measurable serum levels are maintained for 


as long as 12 hours after oral administration, 


oral doses of 5 to 10 mg. per kilo at 6-hour 


intervals being adequate for this purpose. 


Aureomycin has been shown to be highly 


effective against those bacterial invaders 


commonly encountered in central nervous 
system infections. 


Aureomycin has been reported to be 


effective against susceptible organisms 
in: Brain Abscess Cranial Trauma 
Infection « Encephalitis « Meningitis 


Throughout the world, 
as in the United States, 
aureomycin is recognized as a 
broad spectrum antibiotic 
of established effectiveness. 
Capsules: 50 mg.—Bottles of 25 and 100; 250 4 
mg.—Bottles of 16 and 100. Ophthalmic: Vials 


of 25 mg. with dropper; solution prepared by 
adding 5 ce. of distilled water, 


LEDERLE LABORATORIES DIVISION 


awenrcay (yanamid compar 
30 Rockefeller Plaza, New York 20, N.Y. 
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strainin g at stool : The very states in which straining at stool can be most dangerous 

are conditions which invite constipation: cardiac dysfunction, 
hernia, pregnancy, anorectal disease and postsurgical states. In 
their presence, such almost unavoidable factors as inactivity, 


alway. J distressing * * * — dietary restriction, weakness and local trauma lead to constipa- 
Jrequently dangerou s tion due to bowel stasis, bulk deficiency or dyschezia. 


. Prevention of the need to strain has become an important part 
+ » Sometimes deadly of therapy in such states. Fortunately, natural, comfortable bowel 
function can be achieved and maintained with Cellothyl without 
fear of interference with other therapeutic measures or of in- 
ducing cathartic addiction. 


Where constipation exists, it can be corrected with Cellothy]; 
where it is likely to occur, it can be prevented. The ease and 
frequency of bowel movements improves as Cellothyl reestab- 
lishes normal function by correcting several common and 
related factors: 


1. bulk deficiency ... by providing adequate bulk of proper 


consistency 


2. intestinal stasis ... by encouraging peristaltic action throug”) 
gentle mechanical stimulation 


3. dyschezia... by assuring soft, moist, easily passed stools. 


The physician using Cellothyl has the advantage of providing 
medication which is nontoxic, nonantigenic and nonreactive in 
the gastrointestinal tract. It causes no bloating or distention, no 
frequent, urgent calls to stool. Its action is physiologically cor- 
rect. Following the normal digestive gradient, Cellothyl passes 
through the stomach and small intestine in a fluid state, then 
thickens to a smooth gel in the colon, providing bulk where 
TO CORRECT YEARS OF bulk is needed for soft, formed, easily passed stools. The presence 
CONSTIPATION WITH of sufficient physiologically correct bulk helps stimulate in- 
SOFT, MOIST, EASILY testinal motility and reestablish bowel regularity. 


each dose with 

full glass 7 
of water... to maintenance 

dose (I or 2 tablets 

t.i.d.) 


until normal 
stools appear 


® Brand oF 
COPE CIALLY PREPARE O 
ty mer 


CHILCOTT PROCESS 


Cellothy! tablets (0.5 Gram) in bottles of 100, 500 and 5000. 


ILcorTT 
Laboratories owision or The Maltine Company 


MORRIS PLAINS. NEW JERSEY 


= 
R 3 tablets 
| Cellothyl 
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one 

million units 
can't 

be wrong 


Remove risk of undertreatment. Use free-flowing, long-lasting injections of 


DURACILLIN FA. ONE MILLION 


(PROCAINE PENICILLIN AND BUFFERED CRYSTALLINE 


PENICILLIN, LAY) 


in waste-free ampoules 


Every drop—right down to the last potent, 
vital minim—flows smoothly into your syr- 
inge. This is because ‘Duracillin F.A.’ One 
Million is in a new type of ampoule whose 
interior surface is treated to resist any 
clinging, any waste.* Available now in 
either convenient individual-dose or eco- 
nomical ten-dose sizes. Simply add 0.7 cc. 
of diluent for each injection to provide: 


750,000 UNITS 
250,000 UNITS 


Crystalline Procaine Penicillin—G 
Buffered Penicillin—G, Crystalline-Sodium 
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Total 1,000,000 UNITS 


*A pharmacologically inert 
sil cone-compound coating on 
glass which reduces adher- 
ence of fluids to a minimum 


ELl LILLY AND COMPANY + INDIANAPOLIS 6, INDIANA, U.S.A. 
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fe Sr is now my duty to report to the Fellowship on the state 
F of health of The New York Academy of Medicine. Full 
f I details will of course appear in the annual report, but this 
4 evening a few of the more noteworthy accomplishments 
mesesesesesesy of the past year will be outlined to you. I can assure you 


it has been a very busy and most fruitful year. 

Health examinations of individuals cover the status of various organs, 
but in an institution the marks of health are accomplishment and progres- 
sive growth. Perhaps the same scale of values could be applied in the 
vearly examination of the individual; however that idea will not be 
developed as it is hardly germane to this particular discussion. It can be 
said, though, that the body of this Academy does consist of several 
organs, namely its committees and sections, with the central nervous 
system located in the Director's office and its heart in the Library. 

During the past year the Library staff has been more than normally 
busy due to an increased use of the Library facilities, particularly marked 
in the photo duplication service but also with a real increase in the 
bibliographic, translating and editing services. 


* At the Annual Meeting of The New York Academy of Medicine, January 3, 1952 
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At least the usual number of exhibits have been prepared, such as 
Books by New York City Physicians in 1950, Medicine on the Battle- 
field before 1900, and From Heberden to Herrick in connection with 
the Graduate Fortnight last October. 

‘The Library has been fortunate in receiving many rare and old books 


during the year, largely through the generosity of Friends of the Rare 
Book Room whose gifts have been published in the Academy Bookman. 
One of the examples of noteworthy memorabilia received during the year 
was that of the microscope, death mask and court uniform of Paul 
Ehrlich presented to us at a most enjoyable informal ceremony on 
December fifth by his daughter and two grandsons. 

We have been able to make some gifts in turn, such as a collection of 
medical books of the period around 1840 for the doctor's office in the 
Farmer's Museum established by the New York State Historical Society 
at Cooperstown, and two copies of our Vesalian Atlas to most ap- 
propriate recipients: one, the University of Louvain Library which lost 
in World War I its priceless collection of Vesaliana and, in World 
War II, its copy of our Atlas, and the other to Dr. Willy Wiegand of 
the Bremer Press which printed the Atlas, all of whose copies were lost 
in the last war. 

Three additions to the History of Medicine series published under 
the auspices of the Library have been authorized. One, a Bibliography 
of Articles on the History of American Medicine compiled from Writ- 
ings on American History, 1902-1937, by the late Dr. Judson B. Gilbert, 
has been published, and the other two, Three Vesalian Essays by the late 
Dr. Samuel W. Lambert, Dr. Willy Wiegand and Mr. William M. Ivins, 
Jr., and the De Aneurysmatibus of Giovanni Lancisi translated by the 
late Dr. Wilmer Cave Wright, are in press and should be published in 
1Q§2. 

The Committee on Medical Information has continued its bustling 
activity and has been extending the scope of its influence. As an example 
of the daily routine of service something in the neighborhood of thirteen 
thousand telephone inquiries were received and handled during the year, 
the largest number from doctors naturally but not far behind were the 
Press, individuals, and various organizations. Much correspondence was 
carried on, and many manuscripts and radio scripts were reviewed and 
releases furnished to the Press. 

The Sub-Committee on the Laity Lectures exhibited their usual skill 
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and discrimination in selecting speakers for the sixteenth series on Medi- 
cine and Science and the seventeenth on Society and Medicine. The 
public welcomed and took advantage of their opportunity by attending 
in large numbers indicating that this activity is still a fruitful one. 

This year the scope and content of the Postgraduate Radio program 
has been enlarged by cooperation between the Sub-Committee and the 
various Sections. This Sub-Committee has done yeoman service, has 
been able to secure financial and advisory help from generous friends 
and can look back with satisfaction on its labors because the response 
to this program has been most enthusiastic. 

Of several conferences two this year were outstanding, the first on 
Panic was an all day and dinner meeting in which the basis for further 
conferences was established, and secondly the Eastern States Health 
Education Conference on the Epidemiology of Health was attended by 
278 individuals, a really noteworthy achievement. 

Five publications appeared this year under the auspices of this Com- 
mittee: The Social and Biological Challenge of our Aging Population 
and the Psychological Dynamics of Health Education which were the 
collected papers of the Health Education Conferences of 1949 and 1950, 
Frontiers in Medicine, the Laity Lectures of 1949-51; Ministry and 
Medicine in Human Relationships, the transactions of the conference in 
1950; and Tomorrow’s Horizon in Public Health, the transactions of the 
Public Health Association of New York City conference in 1950. 

Already plans are in hand for the coming year which are consistent 
with the zeal and industry of this Committee and which promise increas- 
ing contributions and widening of influence of the Academy through 
the activities of this Committee. 

It has become customary to assume that the Committee on Public 
Health Relations will be engaged in many activities touching on mu- 
nicipal and state problems of public health. This year has been no 
exception in that sixty-three general subjects came under consideration 
with many subdivisions under the general term “Legislation.” The an- 
nual report will go into considerable detail but the following topics have 
been selected to indicate the variety of problems tackled during the 
year: 

The shortage of nursing personnel and the status of the practical 
nurse have been acute problems for several years. It is hoped that a start 
has been made in the solution of these matters. After a number of con- 
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sultations in well attended meetings with representatives of the Advisory 
Committee on Nursing Service of the Interdepartmental Health Council, 
the State and City Leagues of Nursing Education, the New York State 
Nurses’ Association and the National Association for Practical Nurse 
Education, a set of recommendations was drawn up for consideration by 
the State Department of Education, These recommendations have to do 
with licensure, length of training, age of applicants and the development 
of schools for training practical nurses. The Committee is of the opinion 
that with the cooperation of various medical, health and hospital agencies 
these recommendations may be put into effect. 

After a full inquiry into the evidence collected here and abroad on the 
inhibition of dental caries by fluorides, the Committee issued a report 
recommending that the City of New York be urged to proceed with the 
fluoridation of the public water supply, but that the Dental Service of 
the Health Department which is succeeding so admirably should be 
continued. 

The tragedy of drug addiction, apparently on the increase partic- 
ularly among younger individuals, led the Health Department, the 
Department of Education and some of the Welfare Agencies to request 
the Committee to organize a conference at which the medical aspects of 
drug addiction would be stressed as well as its sociological and cultural 
results. The material presented by outstanding experts in the field at an 
all day conference was so voluminous that it could not be properly 
considered at this session, so a second closed conference of longer dura- 
tion is being called in the near future. Plans are being developed for 
publishing the transactions of this conference. 

The Committee exerted its influence to help clear up the misunder- 
standings and near panic resulting from the sudden action of health 
departments in our own and other states in reference to the possible 
dangers of various inoculations for immunization during the poliomy- 
elitis season. It has called attention to the unsound amendment to the 
Education Law of 1950 in reference to the study of health and hygiene 
in the Public Schools and recommended repeal thereof. The Committee 
also recommended to the Mayor and the City Council that the dis- 
crepancy in payments by the City to Voluntary Hospitals for care of 
the indigent should approach the cost to the hospitals for this purpose 
with the result that a moderate increase was authorized. 

The report on a study of 750 neo-natal deaths and 250 stillbirths 
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begun early in 1950 has been completed and will be ready for the 
printers shortly. The purpose of this study has been to investigate the 
causes of such deaths and the possibilities as to preventability. This study 
was possible due to the generosity of the Commonwealth Fund, the 
Milbank Memorial Fund, the New York Fund for Children, the Asso- 
ciation for the Aid of Crippled Children and the New York Foundation. 

The most important contribution of the Committee on Medical 
Education was the preparation, organization and completion of the 
Twenty-fourth Graduate Fortnight that was held in collaboration with 
the New York Heart Association. The Subject “Disorders of the Cir- 
culatory System” struck a responsive chord in the profession because the 


lectures, panel discussions, clinics, exhibits and motion pictures were 
extremely well attended. Not counting the visitors to the exhibits over 


8,000 admissions to the various exercises were counted. This includes 
representatives from twenty states outside of New York and nine foreign 
countries. The papers presented have been collected and will soon be in 


the hands of the printer. 

It was with great regret that the Academy accepted the resignation 
of Dr. Mahlon Ashford for many years the Executive Secretary of the 
Committee on Medical Education. His great gift for organization, his 
quiet efficiency and his unfailing kindliness made his work with the 
Academy of the greatest value and endeared him to all with whom he 
came in contact. The success of this Post Graduate Fortnight was largely 
due to his brilliant flair for organization. We welcome his successor Dr. 
Robert L. Craig and can assure him of the wholehearted support of the 
Council and Fellowship of the Academy. 

The main activities of the Trustees and Council have to do with 
finances and those matters referred by committees for approval. Last 
year we had the pleasant opportunity of presenting a scroll of greeting 
to the University of Glasgow in honor of its Fifth Centenary. The full 
financial report with the budget for 1952 will appear in the Annual 
Report. It gives me great pleasure to report to you this evening that our 
financial condition is excellent due to generous gifts from benefactors 
and a sound investment policy on the part of the Finance Committee 
with the aid of wise investment counsel. There was as you will see from 
the annual report a considerable amount of cash on hand at the close of 
the year which is being held as such awaiting a more advantageous 
moment for investment. The budget which includes a considerable in- 
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crease in salaries will show a sizable anticipated deficit. The Trustees 
and Council were of the unanimous opinion that an organization such 
as ours should not try to run on a balanced budget in good times or we 
will never enjoy goodly increases in capital. 

This has been a successful year. The credit for this success goes to 
those individuals who have worked so hard for the benefit of the 
Academy and for all of us. These are the Chairmen and Executive Sec- 
retaries of the various Committees and those Committeemen who have 
given so unstintingly in time, thought and effort; Miss Doe and her staff 
in the Library; and last but over, behind and with all, Dr. Howard Craig, 
the Director of the Academy, whose genius keeps everybody happy 
and whose untiring efforts by example furnish the spark to the manifold 
activities of your Academy of Medicine. 


THE EDWARD N. GIBBS MEMORIAL PRIZE 


It is announced by The New York Academy of Medicine that a 
sum of $2,000 is available in 1952 under the Edward N. Gibbs Memorial 
Prize for original research in Diseases of the Kidney. This is a grant- 
in-aid and not for work already done. 

Candidates must be physicians who have been graduated at least 
three years and are residents of the United States. They shall submit 
evidence of research already performed and protocols of proposed 
research upon the physiology of kidney function, etiology, pathology, 
or new methods of treatment of diseases of the kidney. 

Applications with the required evidence should be mailed prior to 


April 15, 1952, and addressed to 


Dr. Robert F. Loeb, Chairman 
The Gibbs Prize Committee 
Presbyterian Hospital 

622 West 168 Street 

New York 32, N.Y. 
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HUMORAL AND VASOMOTOR CONTROLS 
OF BLOOD VESSELS* 


Irvine H. Pace 


Director of Research, Cleveland Clinic, Cleveland 


Sr the core of the problems of hypertension and shock lie 

the mechanisms which control the caliber of blood ves- 

A sels. Whether blood pressure will be high or low depends 

on the content and caliber of arteries and arterioles and 

Besesesesesesd on their response to vasoconstrictor and vasodilator 
stimuli, 

The three major groups of controls are the nervous system, the 
humoral system and the system controlling the ability of the blood ves- 
sels to respond to stimulation. The first two stimulate pressor or depres- 
sor responses but the latter regulates the degree to which response will 
occur. The total effect will depend, then, on the kind and intensity of 
the stimulus and on the responsiveness of the blood vessels. 

The nervous control of blood vessels is a complex subject, grown 
so rapidly that it is too much to undertake in a limited discussion. I 
shall, instead, summarize contemporary knowledge of the humoral sub- 
stances and forces which control reactivity. 


Humorat Conrrou 


All that is currently known is that a variety of pressor, depressor, 
vasoconstrictor and vasodilator substances exist in many organs. The 


part they play is little understood. They must be in some sort of equili- 


brium, just as are substances maintaining respiration. 

Few of them have been characterized chemically and methods for 
their quantitative determination are inadequate. For the most part, it 
has been common custom to give a physiological phenomenon or a 
pharmacologically active extract a name and relax on the hypnotic effect 
thereof for some years. I refer, for example, to “urohypertensin,” 
Fo before the 24th Graduate Fortnight, of The New York Academy of Medicine, October 


From the Research Division of the Cleveland Clinic Found 
tional Institute, Cleveland, Ohio 


Poi MARCH 1952 131 
- 
; ’ 


THE BULLETIN 


“vagotonin,” and the like. But there are notable exceptions. Who would 
have believed five years ago that the noradrenaline of the pharmacologist 
and the benzodioxanes of the chemist would be part of the common and 
necessary knowledge of the average internist? 

Insofar as possible, the pressor and vasoconstrictor substances are 
divided according to their probable origin. 

1. Renal Origin. Renin, a proteolytic enzyme, contained in tubular 
cells, acts on a protein, renin-substrate, to yield angiotonin or hyper- 
tensin. The substrate is a globulin which originates in the liver. The 
best evidence indicates that angiotonin is a peptide, though this is not 
established with certainty. So far, only biological assay of its pressor 
action ts available for its semiquantitative determination. Despite valiant 
efforts by Taquini, quantitative methods for renin, based on angiotonin 
formation, are still inadequate. They do not give any clear idea of how 
it functions in the normal control of the caliber of the vascular system. 
Its isolation has very nearly been accomplished by Haas and Goldblatt 
in California. 

Renin when injected into desoxycorticosterone acetate treated rats 
causes a syndrome like eclampsia (Masson, Corcoran and Page'). It has 
many other interesting physiological properties, such as eliciting diuresis, 
proteinuria and natriuresis.” Its several properties seem to qualify it as a 
presumptive central participant in vascular disease. This view is shared 
by our able colleagues in South America, Drs. Braun-Menendez and 
Fasciolo. 

In my opinion there is more evidence in favor of the possibility that 
renin, and therefore angiotonin, is an integral part of the mechanism of 
renal hypertension than any other currently suggested substance. It 
should not be overlooked that Grollman and Drury especially, are of 
contrary opinion, 

The “sustained pressor principle” of my colleagues, Helmer, Shipley 
and Kohlstaedt* has properties that suggest it has close relation but not 
identity with, renin. It acts almost exclusively in nephrectomized animals 
in which it gives a greatly prolonged rise in blood pressure. Whether 
it acts enzymatically to produce an effector substance is not known. 

Vasoexcitor material (V.E.M.) of Shorr and Zweifach' is demon- 
strated in plasma by determination of the reactivity of metarterioles to 
topically applied adrenaline and the effect thereon of the injected test 
plasma. V.E.M. increases sensitivity to the adrenaline. Whether V.E.M. 
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affects the general circulation, and in what manner, remains to be 
determined. In certain phases of hypertension, plasma V.E.M. concentra- 
tion seems to be greatly elevated. 

A variety of pressor amines, ¢.g., hydroxytyramine, have been 
thought to be liberated from the kidneys in greater than normal amounts 
as a result of inadequate deamination, This thesis remains unproved and 
is currently receiving little attention. 

The problem thus remains entirely fluid and current evidence does 
not justify ruling these substances in or out, either in the maintenance of 
normal blood pressure or in hypertension. 

Pherentasin, presumed to be of renal origin, is a substance separated 
from plasma by Schroeder and Olsen.* They believe it to be an amine. 
It seems to be present in increased amounts in a few normotensives, and 
in practically all hypertensives’ blood with the exception of those of 
“neurogenic” and “endocrine” origin and those with malignant hyper- 
tension. Schroeder finds large quantities only when some renal impair- 
ment is present. A good correlation between the presence of V.E.M., 
as demonstrated on the rat’s mesoappendix, and the presence of hyper- 
tension and the occurrence of pherentasin was found. If it is true, as 
stated unequivocally by Schroeder® that the blood of patients with 
severe hypertension contains large quantities of pherentasin and a 
V.E.M.-like material as well, the problem of renal humoral agents is 
on the way to solution. 

2. Adrenal Origin. The story of adrenaline and noradrenaline in 
relationship to nerve transmission and the pheochromocytoma has been 
told so often it needs no repetition here. The names of von Euler and 
Holtz, and later Goldenberg, Burn, Tullar and Holton have become asso- 
ciated indissolubly with this story. Some confusion exists in the use of 
the so-called “blocking agents” such as benzodioxane and tetraethylam- 
monium as diagnostic tools, chiefly, | think, because enough attention 
has not been paid to their pharmacology. Under several circumstances, 
these agents may become pressor rather than exhibit their more usual 
depressor action. 

Desoxycorticosterone-like corticoids are believed, chiefly as the re- 
sult of the fine experimental work by Selye’® to be intimately concerned 
in the production of vascular disease and hypertension. The evidence is 
largely from the effects of D.C.A. itself on uninephrectomized rats fed 
saline. Whether this applies to man remains to be investigated and we 
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shall await the results of work such as is being conducted by Dr. George 
Perera in New York and by Dr. A. C. Corcoran in our clinic, with great 
interest. 

It seems unlikely that steroids are directly pressor, rather their ac- 
tion on the blood vessels is indirect. It remains to be proved whether the 
overproduction of D.C.A.-like steroids is primarily responsible for 
human essential hypertension, or if not primary, to what secondary 
degree they are involved. The hypertension of Cushing’s syndrome with 
its adrenal cortical hyperfunction may have such a mechanism. 

3. Cerebral Origin. Study of the effect of humoral agents on the 
vasomotor control of the brain and the liberation of vasoactive substance 
from brain and nerve has been but little prosecuted. Pressor substances 
have been detected in cisternal fluid and brain substance of human 
beings and animals but their chemical nature has not been elucidated. 
Pitressin seems to appear irregularly in cerebrospinal fluid. 

It is of interest that stimulation of the central end of the cut vagus 
or sciatic nerve causes the liberation of a substance which can be trans- 
ferred from the brain of the stimulated animal into a recipient, eliciting 
a large and prolonged rise in arterial pressure. The pituitary gland does 
not seem to be its source. Agents which reverse the pressor action of 
noradrenaline and adrenaline do not do so with this substance. Hydra- 
zino phthalazine has been found to block its action.* 

\bout fifteen years ago I separated a highly active pressor substance 
from cisternal and occasionally from spinal fluids.’ Absence of the 
pituitary gland did not prevent its appearance. It was alcohol and water- 
soluble and not protein in character. Some of its pharmacological prop- 
erties were those of adrenaline but others differed. Noradrenaline was 
not available at the time so no comparison was made. Raab" has recently 
also obtained good evidence that a sympathomimetic substance occurs 
in all parts of the human and animal brain, It has some chromogenic and 
pharmacologic properties in common with both adrenaline and nor- 
adrenaline. 

Obviously it is impossible currently to evaluate any etiologic signi- 
ficance these substances might have. This does not detract from the 
intriguing investigative approaches offered by the occurrence of these 
materials. 

4. Uncertain. For many years physiologists had known that when 
blood clots it also becomes vasoconstrictor. They also knew that to per- 
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Fig. 1—Effect of 5-hydroxytryptamine injected intravenously into a 
dog with spinal cord cut at Cy. No anesthesia. (1) 5-hydroxytryptamine 
1) we. (2) Noradrenaline. (3) Infusion of Priscoline 5 mg/Kg plus Beno- 
daine 3 mg/Kg started. (4) Noradrenaline. (5) 5-hydroxytryptamine. 


fuse organs successfully it was necessary to insert a pair of lungs in the 


circuit. This problem was not of great import to us until we developed 
a rather elaborate modification of the simple Pissemsky ear perfusion 
with the object of determining the vasoconstrictor properties of hyper- 
tensive blood.'' We could never be sure how much vasoconstriction 
might be due to undetectable coagulation, so the vasoconstrictor itself 
was studied. 
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Rapport, Green and Page’* '* reported in a series of papers the isola- 
tion, crystallization, partial structure and some pharmacological prop- 
erties of the vasoconstrictor substance. Rapport'' suggested that the 
substance might be a complex compound of equimolecular parts of 
creatinine, sulfuric acid and 5-hydroxytryptamine. The name serotonin 
was given the indole amine. This seems to have been confirmed by its 
synthesis by Hamlin and Fischer."° Dr. Hamlin kindly sent me 60 mg. 
of the synthetic material. It proved to be slightly more active than 
adrenaline as a vasoconstrictor in the perfused rabbit’s ear vessels and 
about ten times less active than adrenaline as a pressor agent when in- 
jected intravenously into cats and dogs. This, among other properties, 
suggested that pharmacologically it was very similar to, if not identical 
with, the naturally occurring serotonin as shown in Figure 1. ; 

There is little known about the function of this substance. Since it 
is liberated when blood clots, presumably it is concerned with the pre- 
vention of bleeding by causing the blood vessels to constrict down on 
the forming clot. It has some similarity to the pressor substance liberated 
from the brain on afferent stimulation. 

The presence of adrenaline and noradrenaline-like substances in 
heart muscle (see Raab and Lepeschkin"’ for excellent review) and 
possibly in blood vessels, must have some significance, but currently it 
is unknown. Von Euler’ concluded that the sympathomimetic actions 
of heart muscle extracts, as well as many other tissues, is due chiefly to 
noradrenaline. Raab and Lepeschkin’* suggest that both adrenaline and 
noradrenaline elicit hypoxia of the heart muscle by chemically inducing 
an excessive and wasteful oxygen consumption in the myocardium, 
irrespective of coronary blood flow. 


Depressor SUBSTANCES 


Depressor substances have for the most part been so poorly detined 
that the names so lightheartedly conferred on them are almost wholly 
unjustified. Almost nothing of their origin is known. 

Histamine occurs in nerve tissue, in white blood cells, plasma and 
possibly red cells. So far no evidence has appeared that an abnormality 
of its metabolism exists in hypertension. Whether it aids in the main- 
tenance of normal blood pressure is not known. Adenylic acid and 
adenosine are both active depressor substances but their association with 
humoral control of hypertension has not been adequately studied. 
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Taste I—~EXAMPLES OF THE RANGE OF NORMAL REACTIVITY 
(IN mm HG) IN DOGS 


Medium High 


i2 


Adrenaline 


Noradrenaline 118 


Barium chloride 
TEAC — : 60 
Veratrum 6S 
Azide - Gt 


Angiotonin 45 


Acetylcholine is familiar as the mediator of parasympathetic nerve im- 
pulses, and like the previous substances, has not been shown as yet to 
be concerned in the mechanism of hypertension. Probably its concern 
with nerve transmission, especially in autonomic ganglia, give it a key 
position in control of vascular reactivity, as we shall see later. 

Vasodepressor material (V.D.M.) has been identified as ferritin by 
Mazur and Shorr.'’ V.D.M. is believed to depress the reactivity of blood 
vessels of the rat’s mesoappendix to adrenaline, to be significantly re- 
duced in some stages of hypertension and to be greatly elevated in shock. 
Ferritin has not been demonstrated to affect blood pressure itself, nor 
does it depress the reaction of the arterial pressure to injected adrenaline 
or noradrenaline. 

Carbon dioxide in some concentrations is a pressor substance while 
in others is a depressor. Unless the conditions are carefully defined, it is 
not possible to predict whether blood pressure will rise or fall on its 
administration. Being constantly present, it would be expected to be a 
controlling force in the regulation of blood pressure. 

Clearly, investigation of depressor substances has but begun. It is 
hard to believe they are less important than pressor substances. 

Vascucar REACTIVITY 

Substances believed to affect blood pressure by either cardiac and/or 
blood vessel stimulation have been cursorily reviewed. The assumption 
is always implied that these organs respond in a uniform fashion. The 


smallest experience in the physiology laboratory shows this to be untrue. 
Table I demonstrates average values for the responses of normal dogs 
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under pentobarbital anesthesia to standard doses of vasoactive drugs. 


The great spread is evident. We have studied the mechanisms of these 


variations in reactivity for a number of years and it is to this problem 


that we will now briefly turn. 


Examples of the extremes of vascular reactivity occur in shock, 


where it is exceptionally low along with hypotension; after denervation 


of blood vessels where it usually is exceptionally high, along with labile 


hypertension, as in paraplegia. It should, however, be emphasized from 


the outset that there is no direct and obligate relationship between the 


height of arterial pressure and vascular reactivity. Reflection on the 


multiplicity of factors which control the height of blood pressure indi- 


cates why this must be true. 


Conrrot or Vascutar REACTIVITY 


1. Neurogenic. It is generally recognized that sympathetic denerva- 


tion results in increased reactivity of blood vessels, a phenomenon ex- 
tensively studied, especially by Cannon and Rosenblueth. There is no 
need to review this problem as it has already been done in masterly 
fashion by Rosenblueth.*? Thus total dorso-lumbar ganglionectomy re- 
sults in a very significant increase in blood pressure responses when such 
substances as adrenaline, noradrenaline, barium chloride and angiotonin 


are injected intravenously. In the following studies, I shall refer to this 


type of overall vascular response of the animal as a measure of vascular 


reactivity. Fortunately, for simplicity, the heart and blood vessels often 


parallel one another in their reactivity changes. 
There are other ways of accomplishing much the same thing as sur- 


gical “total” ganglionectomy. Injection of tetraethylammonium chloride 
and hexamethonium are now widely familiar methods of eliciting gangli- 
onic blockade. As we were able to show *' after such blockade, reac- 
tivity rises immediately and greatly, just as it does several days after 
ganglionectomy. This suggests that changes in the humoral environment 


of the autonomic ganglia can exert a profound effect on the reactivity 


of the cardiovascular system, a concept almost wholly ignored in its 


relationship to vascular regulation. 
If blockade causes increased reactivity, then would stimulation of 


autonomic ganglia decrease reactivity and is stimulation ever elicited by 


the usual constituents of the body? 
We studied™ this pre »blem in curarized dogs breathing COs. A mod- 
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erate or sharp fall in arterial pressure occurred and almost immediately 
responsiveness to stimulation by chemical agents disappeared or was 
sharply reduced. It was as though the ganglia had suddenly rained down 
a shower of inhibitory impulses which blocked peripheral vascular re- 
sponsiveness. Administration of tetraethylammonium during this period 
rapidly, but not wholly, restored responsiveness. But lumbo-dorsal 
ganglionectomy abolished altogether the ability of COz to cause refrac- 
toriness. It is for such reasons that the ganglia seem so important a part 
of the neurogenic component controlling vascular reactivity. 

Another approach to the problem consists in section of the buffer 
nerves, Le., the carotid sinus and aortic depressor nerves, thus producing 
neurogenic hypertension. A curious change in vascular responsiveness 
occurs as a result. In normal and renal hypertensive animals repeated 
intravenous administration of tetraethylammonium chloride (TEAC) 
results in progressively lesser falls in arterial pressure until pressor re- 
sponses occur. In contrast, dogs with buffer nerves sectioned show little 
or no tendency to reverse from depressor to pressor. Each dose of 
TEAC is followed by a sharp fall in blood pressure, each one like the 
other. The same reaction pattern has been found in some hypertensive 
patients as McCubbin and I found.” 

In essence, we have interpreted this phenomenon as a change in the 
ability of TEAC to block sympathetic sganglia as a result of loss of the 
buffer nerves. It furnishes another example of the profound effect extra- 
ganglionic control may have on the ganglia themselves and thus in- 
directly on the reaction of the blood vessels. 

We conclude that both the buffer nerves and CO:, among other 
influences, may alter autonomic ganglia as indicated by changes in the 
response of the blood vessels. 

The brain also seems to contain chemoreceptors which may influence 
the response of blood vessels (Taylor and Page*'). Dogs were prepared 
by isolating the cerebral circulation completely from the body but leav- 


ing the nervous system intact, except for denervation of the carotid 


sinuses and bilateral vagus section. The brain was perfused by a donor 
dog. Substances injected either into the donor dog or directly into the 
arterial circulation of the brain could act only through the central ner- 
vous system of the recipient animal. 

Injection of depressor substances such as histamine or acetyl choline 
elicited rises in blood pressure contrasting with adrenaline and noradren- 
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aline, which produced falls. Thus, substances usually considered pressor 
became depressor and vice versa when they acted directly on the brain. 
We have, therefore, concluded that the brain contains a system of 
chemoreceptors not heretofore described. The part they play in the 


overall regulation of the response of the circulation to stimulation re- 
mains to be determined. 

The carotid sinus and depressor nerves have an important influence 
on reactivity but purposely | omit discussion of them until their actions 
are much better known and because they are now under active investiga- 
tion in several laboratories. 

There remains one more well defined component of the nervous 
control of the blood vessels. It consists of that outlying, intricate, chem- 
ical regulatory station, the myoneural junction, and its control of re- 
sponses of vascular muscle. These receptors seem to be endowed with 
extraordinary properties but I shall consider only one as an example of 
how they may be influenced to affect vascular response. 

Infusion of Benzodioxane, Dibenamine, or Regitine results in rapid 
inversion of the pressor adrenaline response to depressor and the slow 
inversion of that to noradrenaline. This occurs whether the vessels have 
central nervous connections or not. But the response to substances such 
as angiotonin, sodium nitroprusside, and barium chloride are unchanged. 
Clearly, it is possible to influence the vascular response in a highly speci- 
fic fashion by substances which act at the myoneural junction. These 
junctions thus offer another point where vascular reactivity may be 
affected by what circulates in the blood. 

2. Humoral. There are organs other than the nervous system that, 
having no direct connections with the blood vessels comparable to 
nerves, nevertheless influence their reactivity by humoral action. This 
whole complex regulatory system has not been recognized until very 
recently and has been little studied. 

Nine years ago we investigated the responsiveness of blood vessels by 
injecting a variety of chemicals during the course of hemorrhagic and 
traumatic shock and later extended it to hypertensive animals.** ** There 
was no doubt that as shock deepened, at first partial, then complete, 
vascular refractoriness appeared. Failure of blood vessels to respond has 
seemed a cogent reason for the failure of recovery in terminal shock. 
Indeed, to us it has remained one of the key problems of shock which 
has received no solution and relatively little investigation. 
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(a) Liver. Loss of this organ profoundly affects vascular reactivity 
in a fashion not unlike that which develops as shock deepens. For several 
hours after removal, it is normal, then despite treatment with whole 
blood, glucose and salt, reactivity gradually is lost and arterial pressure 
falls concomitantly.** We have so far found no way to restore reac- 
tivity or to prolong life. Whether the liver produces some substance 
vital to the mechanism for vascular contraction or must remove some 
noxious agent remains to be determined. 

(b) Kidneys. It has been known for some time that bilateral nephrec- 
tomy intensifies the pressor action of renin and angiotonin. Other sub- 
stances also may be augmented. There seems to be no direct relationship 
between the heightened reactivity and the concentration of retention 
products. As with the liver, it is not clear whether the destructive or 
excretory chemical functions of the kidneys are involved. Currently all 
we can say is that when dogs are kept alive by peritoneal lavage or the 
Kolff artificial kidney, the heightened responsiveness does not appear 
(Page and Kolff**). 

(c) Adrenals. The extended studies on the effect of the adrenal 
glands by many investigators must be passed over with the statement 
that loss of the whole gland without replacement therapy gradually 
causes loss of reactivity. It is not of the degree seen after hepatectomy. 
Complete restoration is achieved by treatment with cortical steroids. 

Although there is evidence to the contrary, we have not been able to 
demonstrate any clear effect of injected DCA on reactivity of normal 
or uninephrectomized-salt-treated dogs (Masson, Page and Corcoran’). 

(d) Thyroid. Complete suppression of thyroidal function in normal 
dogs sharply reduces vascular reactivity (Page and McCubbin®’) which 
is only partly restored by feeding large doses of thyroid powder. In 
both neurogenic and renal hypertensive dogs, athyroidism is associated 
with only minor changes in reactivity and no significant decrease in 
blood pressure. Even slowing of pulse rate in neurogenic hypertensive 
dogs, which occurred several months after suppression of thyroidal 
function, did not reduce arterial pressure. 

(e) Pituitary. \We studied vascular reactivity in dogs a number of 
years before and after hypophysectomy. The results showed no impres- 
sive changes. Even when there had been accompanying diencephalic 
injury followed by marked obesity, vascular reactivity fell off only 


moderately. 
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‘The response of the arterial pressure to a variety of drugs acting on 
different parts of the vascular tree may be employed to determine the 


contrasting mechanisms of chronic hypertension experimentally pro- 


duced in dogs. The results in the types of hypertension studied suggest 


that the pattern of response depends on the state of the extrinsic regu- 


latory mechanisms of the blood vessels rather than on intrinsic change 


in vascular musculature (Page and MecCubbin*'). 


Contrasting with chronic experimental renal hypertension, greatly 


increased vasomotor function in chronic neurt genic hypertension causes 


increased peripheral resistance. Thus the response pattern to such drugs 
as TEAC, the hydrogenated ergot alkaloids and hydrazino phthalazine 
is very different in primarily neurogenic hypertension from other non- 


neurogenic varieties. Some patients also show this differentiation, sug- 


gesting primacy of neurogenic mechanisms. Obviously, the purpose of 


this method of study is to find response patterns in patients which cor- 


respond with those in animals in which the mechanism is known or 


ascertainable. 
TEAC has been employed in interesting studies by Ferris and his 
associates Brust and Assali** to evaluate in patients the degree of neuro- 


genic and humoral participation in blood pressure maintenance in normal 


and toxemic pregnancy. The results, so far, suggest predominance of 


humoral control in toxemia. 
The body faces an extraordinarily complex problem in the distribu- 
tion of blood according to need. It should not, therefore, be surprising 


that complex systems of control are employed. To unravel this complex 


and resynthesize it, the system must be artificially pulled apart and 


studied as though the components were independent of one another, a 


condition inconceivable in the whole animal. 


CONCLUSIONS 


Substances which seem likely to be concerned in the control of 
caliber of blood vessels are of renal, adrenal and nervous origin, while a 


few are of uncertain origin. The pressor agents are better characterized 
than the depressor, but surely the one group is no less important than 


the other. 
Integrated with the system of substances which cause pressor and 
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depressor effects are those which control reactivity of the blood vessels; 
a highly complex system with widespread roots in the body. The ner- 


vous system, especially the autonomic ganglia, carotid sinuses and cere- 
bral chemoreceptors, the liver and kidneys play important parts in this 
regulation. It is the interplay of stimulating and depressing forces acting 
on blood vessels of changing responsiveness which determines blood 


flow and pressure. 
The relation of these investigations to clinical hypertension is some- 
what obscure but that ultimately one will be demonstrated can hardly 
be doubted. Enrichment of knowledge of the basic mechanisms control- 


ling blood pressure and blood distribution must at least equal those lead- 


ing to empirical treatment of hypertension. 
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HYPERTENSION AND 
THE FUNDUS OF 


HerMan E_wyn 


Senior Assistant Surgeon, New York Eye and Ear Infirmary 


@SeSeseSeseSe8 vou case of arterial hypertension presents to the ophthal- 


mologist the problem whether by observing the vessels 
E and the changes in the fundus of the eye he can tell any- 
thing about the character of the hypertension, and about 


@ its progress and outcome. If we are to be in a position 


to tell about these things, we must be clear in our minds about a number 


of physiologic and pathophysiologic processes. 1) We must know the 
processes which cause observable changes in the retinal vessels in the 
course of hypertension. 2) We must know the mechanism which pro- 
duces an increase in the blood pressure. This presupposes an understand- 
ing of how the normal blood pressure is maintained and regulated. 
3) We must be able to separate the main forms of persistent hyperten- 
sion. And, 4) we must have an understanding of the pathogenetic 
factors in the individual forms, in so far as the pathogenetic factors 


can be understood. 

The processes which effect changes in the retinal vessels and in the 
retina in the course of hypertension are: 1) Aging; 2) arteriosclerosis; 
3) arteriolosclerosis; 4) spastic contraction and its consequence — 


arteriospastic retinopathy. Aging is characterized by 1) Lessening of 
the elasticity of the vessel walls which become longer and wider; and 
by 2) a diffuse thickening of the intima. These changes occur in a 
moderate degree in old people, but are exaggerated in cases of long 
standing hypertension. The lessening of the elasticity of the vessel wall 
is shown by the tortuosity of the retinal vessels and the widening of 
the light reflex. The diffuse thickening of the intima cannot be seen 
in the course of the vessel, but is shown in places where the artery 
crosses a vein. Here the thickened artery hides a portion of the vein 
on each side of the red column. 

Arteriosclerosis is characterized by a nodular thickening of the 
intima in an irregular distribution. The sclerotic plaques may be close 


* Read at the Section on Ophthalmology of The New York Academy of Medicine, November 19, 1951 
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together, but are individually nodular. They cause irregularities in the 
course of the vessel. Such irregularities in the course of the retinal ves- 
sels are the only visible manifestations of the arteriosclerosis there. 

Arteriolosclerosis is a thickening of the walls of the small arteries 
and arterioles due to the subendothelial deposit of hyaline and lipoid in 
irregular segments of the vessels. It only occurs in cases of long standing 
hypertension, and only in certain organs. It is found in the kidneys in 
practically every case of chronic hypertension, less frequently in the 
spleen and the pancreas. It occurs also in the brain and in the retinal 
arteries. It is never found in the vessels of the trunk and limbs. In the 
retina the affected artery has the known copperwire and silverwire 
appearance, 

Spastic contraction of the retinal arteries occurs in certain cases of 
hypertension and involves all the arteries. It causes a narrowing of the 
vessel which ts especially noticeable in the secondary branches. With 
the constriction of the vessels certain changes occur which constitute 
arteriospastic retinopathy: 1) Dilatation of the capillaries with slowing 
of the blood stream in them, a hyperemia; such a hyperemia is difficult 
to see against the red background, but is visible in the optic dise which 


is more red than normal and on which tiny vessels, usually invisible, can 
sometimes be seen. 2) As a result of the capillary dilatation fluid passes 
through the capillary wall, resulting in edema of the retina. 3) At a cer- 
tain stage, red blood corpuscles pass through the capillary wall, resulting 
in hemorrhages. 4) Cottonwool patches appear as a result of tiny in- 
farcts, with the production of cytoid bodies in the nerve fiber layer. 

The narrowed arteries, the hyperemia of the disc, the edema of the 
{ retina, the cottonwool patches and the hemorrhages indicate the acute 
character of the arterial constriction. When the constriction lasts for 


some time, hyaline and lipoid deposits appear in the deeper layers of the 
retina and are seen as sharply defined white exudates. In the macula 
they form the characteristic star figure. 

These changes present two distinct fundus pictures: One, which is 
dominated by the spastic contraction of the arteries and the arterio- 
spastic retinopathy. This picture may vary from a mild to an extremely 
severe degree. The second picture is one in which there is no spastic 
contraction of the artery and no arteriospastic retinopathy. Instead there 
are seen the signs of diffuse thic kening and loss of elasticity of the walls 
of the arteries, of arteriosclerosis, and sometimes of arteriolosclerosis. 
Complications, such as closure of a venous or arterial branch, may occur 
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with either fundus picture but are not a necessary part of the picture. 
In what forms of hypertension do either of these fundus pictures occur? 

Before this question can be answered it is necessary to understand 
the mechanism by which hypertension is produced. This necessitates a 
discussion as to how the normal blood pressure is maintained and 


regulated, 
‘Tue MAINTENANCE OF THE NorMaAt Bioop Pressure 


As long as the cardiac output and the blood volume remain normal 
the blood pressure depends upon the resistance in the peripheral vessels. 
It is generally accepted that the resistance is in the small arteries and 
arterioles. However, in textbooks of physiology and in the writings of 
investigators in this field one does not find definite indications as to 
what vascular region of the body serves as an effector organ for the 
maintenance of the normal blood pressure. One gets the impression 
that all small arteries and arterioles in the body are involved. A con- 
sideration of the vessels in many areas of the body will convince one 
that this is not so. 

For the purposes of maintaining the normal blood pressure a large 
number of small arteries and arterioles must be in a certain definite state 
of contraction. In the organs such as the kidneys, the heart and the 
brain, there are not enough vessels of this kind to maintain the normal 
blood pressure by themselves, or to influence the pressure by a change 
in the contraction of their vessels. Any influence that these organs 
may exert on the state of the blood pressure would have to be an indirect 
one, by reflexly influencing the state of contraction of the vessels in one 
of the large vascular areas. 

In the limbs and trunk the muscles offer such a large area of small 
arteries and arterioles. However, these vessels are constricted in the 
resting muscles, with a minimum blood flow through them. They can- 
not contract in the interest of raising the blood pressure for they are 
already contracted. They dilate during muscular activity with an in- 
crease in the flow of blood through them which is 6 to 8 times the 
amount while at rest. In spite of the diversion of such a large amount of 
blood to the dilated vessels the blood pressure does not drop below 
normal. On the contrary it increases and this increase is brought about 
by a constriction of the vessels in the splanchnic area, helped by the 
increased output of the heart. In fact, constriction of the splanchnic 
vessels with a rise in blood pressure may occur even with the thought 
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of taking exercise before any actual movement has occurred. It is clear 
that the vascular area of the striated muscles which have to dilate with 
any movement of the individual, cannot serve as an effector organ for 
the maintenance of the normal blood pressure. 

There is only one other area in which the volume of small arteries 
and arterioles is sufficiently great to act as an effector organ for the 
maintenance of the normal blood pressure. This is the area of the 
splanchnic circulation. Constriction of the small arteries and arterioles 
there is able to raise the blood pressure, independently of the state of 
contraction of the vessels in some other region. Dilatation of the 
splanchnic vessels causes a fall in blood pressure, no matter what the 
state of contraction of the vessels in other regions. An undue dilatation 
of the splanchnic vessels may cause such an accumulation of blood in 
these vessels as to endanger life, and this state cannot be counteracted 
by the constriction of vessels in other parts of the body. The conclusion 
is inevitable that the small arteries and arterioles of the splanchnic circu- 
lation by their state of contraction serve as the effector organ for the 
maintenance of normal blood pressure. These vessels have an especially 
thick wall, a rich supply of vasoconstrictor nerves, and the muscle 
fibers in the walls of the vessels are extremely sensitive to adrenaline 
which is the chemical mediator of the vasoconstrictor nerves. 


Regulation of the Nornral Blood Pressure 


It is obvious that in as widespread an area as the splanchnic circula- 
tion the state of contraction of the countless small arteries and arterioles 
must be integrated and regulated if the normal blood pressure is to be 
maintained, Actually there is a four-fold regulation of the state of con- 
traction of the walls of these vessels. 

The first is the peripheral autonomous regulation by means of a 
constellation of electrolytes in the muscle fibers of the vessel walls. 
When the splanchnic circulation is completely separated from the cen- 
tral nervous system, the vessels gradually take on their own state of 
contraction as a result of the presence of these electrolytes. 

The second regulation is by impulses from vasomotor centers via 
vasomotor nerves. Centers for vasomotor activity are located in the 
lateral horn of the spinal cord. By themselves they serve the integration 
of local vasomotor reflexes and, by themselves, these segmental centers 
are not able to integrate the elements maintaining the systemic blood 
pressure. They are themselves regulated from a medullary center, which 
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seems to be essential for the maintenance of the normal vasoconstriction 
in the splanchnic region, This is the third regulation. 

A fourth, more purposeful degree of integration of the lower cle- 
ments which have to do with the maintenance of the normal blood 
pressure, is located in the hypothalamus. it is especially the centers in 
this region which regulate any increase in the degree of contraction of 
vessels in the splanchnic circulation when such an increase is required, as 
for instance during exercise. And it is these centers which promptly 
reduce the degree of contraction in these vessels when such a contrac- 
tion is no longer required. It is by means of impulses from the hypo- 
thalamic centers that any accidental and incidental increase in the 
blood pressure is promptly returned to normal. The normal variations 
in blood pressure, the normal lability, express the reactive ability of the 
integrating hypothalamic centers. 

How does such a conception of the maintenance and regulation of 
the normal blood pressure help us in untlerstanding the manner in which 
an increase in blood pressure is brought about? 


LlyPERTENSION 


If such a conception as I have outlined is true, then it is clear that 
any increase in blood pressure can only be brought about by a change 
in the state of contraction of the vessels in the splanchnic circulation. 
This I assume to be the manner in which every increase in blood pres- 
sure is brought about. The small arteries of the striated muscles do not 
participate in such a change, for they are always constricted when the 
muscles are at rest and dilate at once with muscle activity. The vessels 
of the kidneys, the brain and the eyes, also do not participate in the 
change of contraction when the blood pressure is increased, for they 
are not part of the effector organ for the maintenance of the normal 
blood pressure. Only the small arteries and arterioles in the splanchnic 
circulation are abnormally constricted, and by their constriction have 
increased the resistance to the blood flow, and thus produced an increase 
in blood pressure. 

The arteries of the kidneys, the brain and the retina, as well as those 
of other organs, regulate their local blood flow according to the needs 
of the organ, independently of the state of systemic blood pressure. 
Normally they do this by local adaptations, with the blood flow rushing 
in under the normal pressure. When local regulation has to be effected 
with a blood flow rushing in under an increased pressure, it means more 
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local adaptations on the part of these vessels, more work for them and 
more wear and tear. In the course of years this makes itself felt in the 
arteries of the kidneys, the brain and the retina: 1) by undue thickening 
of the intima; 2) by a lessening of the elasticity of the vessel wall; 3) by 
the appearance of atherosclerotic plaques; and in long standing cases 
by 4) arteriolosclerosis. 

When in a case of hypertension spastic contraction of the arteries 
in the kidneys, the brain and the retina does occur, it means an added 
change, in addition to the constriction of the vessels of the splanchnic 
region. For such an added change an explanation must be sought. 

I have said at the beginning that certain cases of hypertension are 
accompanied by a spastic contraction of the retinal arteries and by the 
consequent arteriospastic retinopathy. It is therefore necessary to con- 
sider what cases of hypertension go along without the added constriction 
of retinal, cerebral or renal arteries, and what cases are accompanied by 
them. Thus we have to classify the cases of hypertension. 


CLASSIFICATION OF PERTENSION 


Persistent arterial hypertension occurs as: 
1. Benign essential hypertension. 
2. An intermediary group of cases of essential hypertension. 


Malignant hypertension or the malignant phase of essential 


hypertension. 

4. Hypertension of renal origin. 

(a) Diffuse glomerulonephritis in its various forms (acute, 
subacute, subchronic and chronic). 

(b) In some cases of the more uncommon forms of renal 
disease, such as amyloid contracted kidney, polycystic 
kidneys, periarteritis nodosa with involvement of the 
vessels of the kidneys, and in some cases of hydro- 
nephrosis and of pyelonephritis. 

5s. Hypertension of preeclampsia and eclampsia of pregnancy, 
6. In pheochromocytoma, coarctation of the aorta and Cushing's 


syndrome. 


The Goldblatt experiment: 1 am here concerned with essential 
hypertension and with renal hypertension, and I shall take the hyper- 
tension of renal origin first. To begin, let us view the Goldblatt experi- 
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ment. Constriction of the renal arteries in experimental animals to a 
sufficient degree produces an increase in blood pressure which may last 
indefinitely. It has been shown that a humoral mechanism is involved, 
with the production of renin in the kidneys. This is carried into the 
blood stream and acts with hypertensinogen in the blood to produce 
hypertensin, a vasoconstrictor substance which acts on the walls of the 
small arteries. It must be assumed that when the kidneys are not 


separated from their nerve supply a neural mechanism is also involved, 


although the humoral mechanism alone is effective when the kidneys 
are completely separated from the central nervous system. 

The Goldblatt experiment has been studied from every viewpoint. 
When one reads the reviews on this subject, also those of Goldblatt 
himself, one does not find an explanation as to why constriction of the 
renal arteries is followed by an increase in blood pressure. Such an 
increase does not follow the constriction of other arteries, such as the 
splenic artery, the femoral arteries, and the aorta below the origin of 
the renal arteries. Why then in the case of the renal arteries? 

The only answer to this question is to be found in the interpolation 
of the glomeruli within the arterial system of the kidney. The renal 
glomerulus, of which there are two million, is a filtration apparatus, 
dependent upon the systemic blood pressure for the exercise of its 
function. When the systemic blood pressure is reduced, filtration in the 
glomeruli is reduced, and at a certain low level of blood pressure, 
between 30 and 4o mm. of mercury, urine formation ceases. Glomerular 
filtration is a most necessary function in the organism. In any reduction 
of the intraglomerular filtration pressure, the body at once reacts by 
an increase in blood pressure. This is accomplished by neural reflexes, 
for the vessels of the kidney have a very sensitive neural mechanism, 
and by the production of renin and of hypertensin. 

The increase in blood pressure can only be brought about by a 
constriction of the small vessels of the splanchnic circulation. But 
hypertensin diffuses through the whole systemic circulation and pre- 
sumably acts to constrict the small vessels of many organs, including 
the kidneys. the brain and the eyes. With such a constriction renal 
changes are produced, and also arteriospastic retinopathy. 

The Goldblatt experiment is an example of the manner in which 
hypertension is produced as the result of a reduction in the intra- 
glomerular filtration pressure. 

Renal Hypertension: On viewing the various diseases of the kidneys 
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which are accompanied by hypertension, it can be noted that each and 
every one of them is characterized by an actual or threatened reduction 
in the intraglomerular filtration pressure. The consequence is an increase 
in blood pressure brought about by a change in the effector organ for 
the maintenance of the normal blood pressure by neural reflexes from 
the kidneys. However, the humoral mechanism is also active, and the 
production of renin and hypertensin results in a constriction of the 
small arteries in other organs including the brain and the eyes. As a 
result, cases of renal disease accompanied by hypertension are also 
accompanied by cerebral symptoms and by arteriospastic retinopathy. 
The extent of such symptoms and the degree of severity of the 
arteriospastic retinopathy is dependent upon the suddenness of the 
constriction of the arteries. It is the sudden constriction of the cerebral 
vessels which is responsible for the severe headaches, and for the 
occasional convulsions in cases of acute glomerulonephritis. It is the 
sudden constriction of the retinal arteries which is responsible for the 
acute character of the arteriospastic retinopathy. When the body 
accomodates itself gradually to the arterial constriction, renal hyper- 
tension may exist with hardly any cerebral symptoms and with a 
minimum of arteriospastic retinopathy. 

Arteriospastic retinopathy, varying from a very mild to a severe 
degree, is an accompaniment of cases of renal hypertension. 

Essential Arterial Hypertension: Vhe cases of essential hypertension 
constitute the greatest number of cases of hypertension. They occur in 
three clinical forms: 

1. Benign essentiai hypertension, in which the fundamental change 
is in the state of contraction of the small arteries of the splanchnic 
circulation. There is no abnormal constriction of the arteries of the 
kidneys, the brain and the retina. There is no arteriospastic retinopathy 
and no renal insufficiency. 

2. An intermediary group, in which in addition to the hypertension, 
there are also cerebral symptoms and arteriospastic retinopathy. 

3. A malignant group, which comprises the cases with the malignant 
phase of essential hypertension, or malignant renal sclerosis. In_ this 
group, in addition to the changes in the contraction of the vessels of 
the effector organ for the maintenance of the normal blood pressure, 
there is a spastic contraction of the renal, cerebral and retinal arteries. 
There are cerebral symptoms, renal insufficiency and arteriospastic 
retinopathy. 
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Benign Essential Hypertension: When a case of benign essential 
hypertension is followed from its beginning, the first noticeable change 
is a greater lability of the normal blood pressure. At times the blood 
pressure rises higher than is usual and takes longer to come down to 
normal. This increased lability persists and with the passing of time the 
blood pressure returns less and less to normal and gradually has a higher 
base level. This greater lability is actually an exaggeration of the normal 
variations, and the individuals with such an increased lability are the 
: hyper-reactors to the ice-water test. In time the base level of the blood 

pressure gets higher. When the systolic base level remains around 200 
mm. or higher, and the diastolic around 110 mm. or higher, changes 
are brought about in the arteries of many organs, including the kidneys, 
the brain and the retina. These are the result of the activity of the 
vessels regulating the local blood flow against the higher blood pressure. 

In the fundus of the eye there are then seen: Tortuosity of the 
vessels, widening of the light reflex, the hiding of the vein behind the 
artery, irregularities in the lumen of the vessels, and in some cases the 
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presence of copperwire and silverwire arteries. However, there are no . 
signs of arterial constriction or of arteriospastic retinopathy. There are 
also no renal symptoms and no renal insufficiency. 

The problem involved is: What has happened to change the state 
of contraction of the small arteries and arterioles in the splanchnic 
circulation? 

By the term essential hypertension is meant that the hypertension 1s 
not secondary to any renal disease, not compensatory to any reduction 
in the intraglomerular filtration pressure, and not due to any organic 
changes anywhere in the body. The only change is the altered constric- 
tion of the vessels of the splanchnic circulation, without any apparent 


cause. 

However, there must be a cause. | have stated that the course of 
essential hypertension is initiated with a greater lability which is an 
exaggeration of the variations of the normal blood pressure. The 
question arises as to why this greater lability is not properly controlled 
by the higher diencephalic centers whose function it is to reduce 


promptly any unnecessary increase in blood pressure. 

The only answer is that in these cases the regulating centers in the 
brain are gradually losing the ability to regulate the subsidiary centers 
and the degree of contraction of the splanchnic vessels in the service of 
the maintenance of the normal blood pressure. Such a weakening of 
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I assume to be an inherent inherited 


the central regulatory control, 
characteristic of certain individuals, as in the weakening of the central 
regulatory control in certain other diseases which occur on a primarily 
functional basis. There is no doubt as to the hereditary character of 
essential hypertension. 

With the lessening of the central regulatory control the vessels of 
the splanchnic circulation are still under the influence of the vasocon- 
strictor fibers from the segmental centers of the spinal cord, and the 
suprasegmental center in the medulla. But these centers have not the 
proper dampening and integrating control of the highest center. The 
spinal centers have escaped control and are in a state of greater irrita- 
bility, and an excess of uncontrolled neural impulses reach the vessels 
of the splanchnic circulation. The constriction of these vessels increases, 
and with it the diastolic blood pressure, and in consequence also the 
systolic pressure. 

These two factors, the gradual weakening of the highest central 
control over the subsidiary centers and over the degree of contraction 
of the splanchnic vessels in the service of the maintenance of the normal 
blood pressure, and the excessive improperly controlled neural impulses 
from the spinal centers, are responsible for all possible variations in 
the increase of blood pressure in the course of benign essential hyper- 
tension. 

That there is an excessive flow of neural impulses to the splanchnic 
circulation is proved by the reduction in the blood pressure which 
follows removal of the corresponding vasomotor nerves by means of 
a sympathectomy. 

The Intermediary Group: There are a number of cases in which 
after years of hypertension there is found an arteriospastic retinopathy. 
The blood pressure is usually around 220 to 240 mm. systolic and 
around 120 to 140 mm. diastolic, with a lability in the excursions of the 
blood pressure. These patients usually have headaches, and arteriospastic 
retinopathy of a varying degree. However, they do not have any renal 
symptoms, there is no renal insufficiency and the non-protein nitrogen in 
the blood is not increased. By inference, there ts no spastic contraction 
of the renal arteries. 

\s long as there ts no renal insufficiency these cases do not belong 
in the group of malignant hypertension. | prefer, therefore, to classify 
them in a separate intermediary group, between the strictly benign and 
the malignant groups of cases. To repeat, these are cases of essential 
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hypertension with arteriospastic retinopathy, but without renal in- 
sufficiency. 

In these cases, in addition to the change in the degree of contraction 
of the small vessels of the splanchnic circulation, there has occurred a 
constriction of the retinal arteries, and presumably also of the cerebral 
vessels, What has happened to cause the added constriction of these 
vessels? 

I believe this can be answered as follows: 

The segmental centers in the spinal cord, from which the vasocon- 
strictor nerve fibers reach the vessels of the splanchnic circulation, ex- 
tend from the sixth thoracic to the second lumbar segments. ‘The excess 
of improperly controlled impulses which flow from these centers indi- 
cates that these centers are in a state of irritability greater than normal. 
The assumption I make is: That this increased state of irritability ir- 
radiates to the upper thoracic segments of the spinal cord. From these 
segments preganglionic fibers go to the superior cervical ganglion, from 
where postganglionic fibers reach the vessels of the brain and the retina. 
When such an irradiation has occurred there is an added constriction 
of the cerebral and retinal vessels to a varying degree, with the occur- 
rence of cerebral symptoms and of arteriospastic retinopathy. 

\Walignant Hypertension, or the Malignant Phase of Essential Hy per- 
tension, or Malignant Renal Sclerosis: There is a small group of cases 
of hypertension which from the beginning run a more severe course, 
and eventually became malignant. In this group the increased lability 
which ushers in the hypertension occurs earlier in life than in the benign 
cases. A high level of hypertension is reached comparatively early. The 


systolic blood pressure eventually reaches 250 mm, and more, and the 
diastolic 150, 160, 170 mm, and more. In these cases the proper hypo- 
thalamic control of the degree of contraction of vessels in the service 
of maintenance of the normal blood pressure is practically lost. 

For years the arterial constriction is limited to the vessels of the 
effector organ for the maintenance of the normal blood pressure. As 
a consequence of the high blood pressure, changes in the vessels occur 
in many organs, including the kidneys, the brain and the retina, These 
changes are particularly marked in the kidneys, where there is a diffuse 
thickening of the intima of the medium sized vessels, and marked 
arteriolosclerosis of the small arteries. As a result a number of renal 
elements are gradually obliterated, with the corresponding loss of renal 
function. In the brain there is arteriosclerosis especially marked in the 
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basal arteries and arteriolosclerosis of the small branches within the 
brain. The arteriolosclerotic segments of the small arteries in the brain 
dilate to form miliary aneurysms. Blood enters the hyalinized walls of 
these aneurysms which eventually rupture producing small round 
hemorrhages within the brain, and causing also the larger and fatal 
ones. In the retina the changes in the vessels can be recognized by the 
signs which I have enumerated earlier. 

In these cases the greater state of irritability of the segmental vaso- 
motor centers spreads practically to all vasoconstrictor centers in the 
spinal cord. There is now a spastic constriction of the arteries of the 
brain, of the retina, and of the kidneys, and probably of other organs. 

In the kidneys the spastic contraction of the vessels increases any 
renal insufficiency due to a previous loss of renal elements. Now the 
equivalent of a Goldblatt clamp has been added. As a result the humoral 
mechanism becomes active, renin diffuses into the blood stream, hyper- 
tensin is produced and the added constriction of the small arteries every- 
where aggravates the original spastic contraction. Small arteries in the 
kidneys undergo necrosis of their walls, renal insufficiency is marked, 
the non-protein nitrogen in the blood is increased, and in most cases 
cannot be reduced to normal. The hypertension has passed into a mal- 
ignant phase. 

In the brain the arterial constriction causes an edema of the brain, 
and with it an increase in intracranial pressure. There is severe headache, 
with other cerebral symptoms, and the increased intracranial pressure 
manifests itself by papilledema. 

In the fundus of the eye the picture is that of arteriospastic retino- 
pathy added to papilledema, and to any vascular changes already present 
as a result of the chronic hypertension. However, the clinical picture 
may vary considerably. 

SUMMARY 


1. The changes in the fundus of the eye in the course of hyperten- 
sion present two distinet pictures: One, which is due to aging of the 
vessels, to arteriosclerosis and to arteriolosclerosis, and is the result of 
the excessive activity of the retinal vessels regulating the local blood 
flow against the increased blood pressure. The second fundus picture 
is that of arteriospastic retinopathy, and is the result of a constriction 
of the retinal arteries. In what forms of hypertension do these two 


pictures appear? 
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2. Every form of hypertension is brought about by an increased 
constriction of the small arteries and arterioles of the splanchnic circu- 
lation. These vessels constitute the effector organ for the maintenance 
of the normal blood pressure. 

3. Under normal conditions regulation of the proper degree of con- 
traction of the splanchnic vessels is effected by means of vasomotor 
nerves. These take their origin from vasomotor centers in the lateral 
horn of the spinal cord, from the sixth thoracic to the second lumbar 
segments. These centers together with the suprasegmental center in the 
medulla are subsidiary to centers in the hypothalamus. From the hypo- 
thalamic centers purposeful regulation by way of the subsidiary centers 
is effected in the direction of an increased or decreased constriction of 
the splanchnic vessels as required. 

4. In cases of benign essential hypertension there is a gradual lessen- 
ing of the regulatory control by the hypothalamic centers as a result 
of an inherent inherited characteristic. The decontrolled subsidiary cen- 
ters in the spinal cord are over-irritable and overactive, resulting in an 
increased contraction of the splanchnic vessels and with it an increase in 
blood pressure. In the fundus of the eye there are seen the signs of the 
first fundus picture due to aging of the vessels, to arteriosclerosis and 
to arteriolosclerosis. There is no abnormal constriction of the arteries 
of the kidneys, the brain and the retina. There is no renal insufficiency 
and no arteriospastic retinopathy. 

5. In the cases of the intermediary group of essential hypertension 
the greater irritability of the vasomotor centers in the lower thoracic 
segments of the spinal cord has spread to the vasomotor centers of the 
upper thoracic segments. There is now in addition to the hypertension, 
an added constriction of the arteries of the brain and of the retina. 
There are cerebral symptoms, and there is now seen in the fundus of 
the eve the second fundus picture, that of arteriospastic retinopathy. 

6. In the malignant cases of essential hypertension there is practically 
a complete loss of hypothalamic regulation of the blood pressure, and 
the subsidiary centers in the spinal cord are correspondingly overactive. 
The increased irritability of these subsidiary centers has spread to all 
vasomotor centers in the spinal cord. The constriction of the renal 
arteries has set in motion the humoral mechanism with the production 
of renin and hypertensin. There is severe hypertension, increased intra- 
cranial pressure and other cerebral symptoms, and there is renal insuf- 
ficiency. In the fundus of the eye there are seen 1) the arterial changes 
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of the first picture; 2) the arteriospastic retinopathy; and 3) the papil- 
ledema which is a manifestation of the increased intracranial pressure. 

7. In cases of renal hypertension there is either an actual or a 
threatened reduction of the intraglomerular filtration pressure. In con- 
sequence there is an increase in blood pressure brought about by a con- 
striction of the vessels of the splanchnic circulation. However, the 
humoral mechanism is also active, renin diffuses into the blood stream, 
hypertensin is produced and acts on the walls of the small arteries in 


many organs. There is constriction of the cerebral and of the retinal 


arteries with the production of cerebral symptoms and of arteriospastic 
retinopathy. Cases of renal hypertension are accompanied by arterio- 
spastic retinopathy of a varying degree. 


CONCLUSION 


I have attempted to clarify the changes in the fundus of the eve in 
cases of renal hypertension and in cases of essential hypertension in its 
three forms. I believe that this is the way in which the ophthalmologist 
should look at hypertension and at the changes in the fundus of the eve 
in its course. And this holds true for every physician, 
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@Sesesesesesedie chief symptoms of congestive failure are weakness, 
swelling and shortness of breath. All authors agree that 

T weakness occurs because the heart cannot normally 
increase its output in response to the stimulus of exer- 

4 cise. There has been less general agreement as to the 


cause of the edema and dyspnea. 

The amount of blood pumped per minute in patients in heart failure 
is less than that pumped under similar conditions by patients without 
heart failure. The separation of patients with heart failure into two 
groups, those with high output failure and those with low output failure, 
has caused considerable confusion. The cardiac output at rest varies 
considerably from person to person. In the same patient it varies greatly 
in different physiologic and pathologic states. Exercise, eating, apprehen- 
sion and epinephrine increase the cardiac output; motionless standing 
decreases it. In a person with a normal heart the resting cardiac output 
will be decreased if the subject has myxedema, and increased if he has 
anemia, thyrotoxicosis, beriberi or arteriovenous fistula. There are no 
absolute levels of the circulation above which circulatory failure does 
not occur and below which it always occurs. The amount of blood 
pumped must be considered in terms of the immediate needs of the body 


rather than as an absolute value. 

In the natural history of slowly progressive congestive heart failure 
it is the rule rather than the exception for symptoms to occur during 
periods when the cardiac output is above the resting level. Fatigue 
develops during the day when the subject is active. The output ts 
increased above the resting value, but is below the level that is reached 


by a normal heart. 
During sleep the cardiac output falls from a subnormal exercising 
level to a normal value for rest, and the output becomes sufficient for 
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the resting needs, causing symptoms to disappear. As the heart becomes 


weaker, signs and symptoms of congestive failure persist at rest. In these 
patients the cardiac output is consistently below the resting value unless 
complicating physiologic or pathologic states are present. 

Patients with advanced pulmonary disease, anemia, thyrotoxicosis, 
beriberi and arteriovenous fistula have a high resting cardiac output. 
In them circulatory failure usually develops before the resting cardiac 
output falls below the value for normal subjects. The significant fact is 
the fall in cardiac output to a value below that found in the diseased 
state in the absence of heart failure. 

Sumuli which normally cause a rise in cardiac output frequently 
cause a fall in output in congestive failure. The reverse is also seen, and 
stimuli which cause a fall in the normal subject cause a rise in the patient 
with failure. Any stimulus, such as exercise or excitement, which 
normally increases the output may decrease the output in a fatigued 
heart. As fatigue increases the ability of the heart to empty decreases. 
Anything w hich decreases the activity of the patient and normally 
decreases the output may increase the output of the fatigued heart. 

In uncomplicated heart failure which persists at rest, blood flow has 
been reduced in all areas where it has been studied.’ The reduction in 
splanchnic blood flow and cerebral blood flow is proportionate to the 
decrease in cardiac output, the reduction in renal blood flow is much 
greater. Fasting splanchnic oxygen consumption is maintained at a 
normal level by widening of the arterio-venous oxygen difference. 
Cerebral oxygen consumption is usually normal but may be reduced 
slightly in severe failure. The reduction in blood flow to the various 
areas studied is related to the change in cardiac output and does not 
correlate with changes in venous pressure. 

Edema in heart failure may be divided into two types: 1) that 
caused by a redistribution of fluid normally present in the body; 2) that 
caused by a gain in weight indicating an abnormal accumulation of salt 
and water. The first type, that produced by redistribution of normal 
fluid, is seen in pure form in patients who develop a massive infarct of 
the left ventricle without previous symptoms of heart failure.* These 
patients may rapidly develop massive pulmonary edema. Blood is pumped 
into the lungs by the right ventricle, and it is not removed by the left 
ventricle. The pulmonary capillary pressure rises sharply, and fluid is 
pushed into the lungs. Fluid enters the blood stream from the extracellu- 
lar areas supplied by the systemic circulation, and thus becomes available 
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for increasing the pulmonary edema. The hematocrit reading and 


plasma protein concentration indicate a slight to moderate fall in blood 
volume. The weight of the patient is unchanged. 

In the second type of edema, fluid is retained in the body and weight 
gain occurs. For some reason related to heart failure, the kidneys are 
excreting less water than the patient is drinking. The exact reason why 
the kidneys retain fluid has not been agreed upon. 

In chronic heart failure there is a striking disturbance in the circula- 
tion to the kidney. The renal blood flow is reduced to a value only one- 
third to one-fifth that of normal and the glomerular filtration rate is 
reduced to a value one-half to one-third of normal.’ This reduction in 
renal blood flow and filtration rate is related to the level of cardiac out- 
put, but shows no obvious correlation with the level of venous pressure. 
Tubular function remains good. The author believes that this reduction 


in filtration rate, secondary to the reduced renal blood flow in the 
presence of relatively well-functioning tubules, is the primary cause of 
the edema in congestive failure. According to this theory, the normal 
tubules are unable to depress their sodium reabsorbing function enough 
to allow the escape of large quantities of sodium in the urine when the 
amount of sodium presented to them is reduced to the degree seen in 
heart failure. This thesis emphasizes that the reabsorptive ability of the 
tubules in both normal subjects and patients with heart failure can be 
altered by various agents acting on the tubule, but it emphasizes also 
that the amount of sodium retention produced by these factors acting 
on the tubules is influenced in a quantitative rather than a qualitative 
way by the reduced filtration rate. In other words, both normal subjects 
and patients with heart failure retain sodium during light exercise, but 
the amount of sodium retained by the cardiac exceeds ‘th: at retained by 
the normal subject. This quantitative difference is believed to be the 
result of the low filtration rate in the presence of reasonably well- 


functioning tubules. 
Other investigators believe that the retention of salt and water is 
caused by a rise in renal venous pressure. Still others feel that a rise in 


systemic venous pressure causes loss of fluid into the tissue and that this 
loss of fluid from the blood stream in some way causes retention of 
fluid by the kidney. Many other persons think that the circulatory dis- 
turbance in the kidney is not very important, and that the sodium reten- 
tion of heart failure is caused by the action of various hormones on the 
There is evidence that urinary corticoid excretion 1s 


renal tubules. 
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increased in heart failure. 

Our chief difficulty in settling the question of edema in heart failure 
lies in our ignorance of the factors which control sodium excretion in 
normal subjects. We know that sodium excretion is increased on a high 
sodium intake and lowered on a decreased sodium intake. More sodium 
is excreted during the day than during the night. Lowering the blood 
volume by bleeding and motionless standing increases sodium retention. 


Cortisone and desoxycorticosterone cause sodium retention. Whether 


these hormones are important in the hourly and daily variations in 


excretion of sodium in normal subjects is not known. 
In this discussion we have blithely assumed that the primary cause 
of cardiac edema is sodium retention and that retention of water and 


chloride are secondary phenomena. This is based on the clinical observa- 


tions that 1) the sodium ion when given as bicarbonate, lactate or 


chloride increases edema formation; 2) chloride ton when given as 


calcium chloride or ammonium chloride does not increase edema; and 


3) when sodium is rigidly restricted, patients with heart failure excrete 


water relatively well. In patients with sudden heart failure the concen- 


trations of sodium and chloride in the plasma are normal. In many 


patients with chronic failure the sodium and chloride concentrations in 
the plasma are low. This has led many people to wonder if too much 
emphasis is not put on sodium retention, and they raise the question of 


whether in certain instances water retention may not be the primary 


defect.’ Let us consider what we know about low sodium concentrations 


in the serum and about the regulation of water metabolism. 

Data collected in many laboratories have shown a surprising number 
of patients with occurrence of low sodium and chloride concentrations 
in the plasma.** In any chronic illness, with or without edema, we are 
apt to find the plasma sodium below 120 mEq. Many of these patients 
have none of the signs of circulatory difficulty of the type we are 


accustomed to see in patients in addisonian crisis. Indeed, we may well 


blame our friends in endocrinology for making us believe that patients 


always appear acutely ill when the sodium concentration becomes low. 
We forget that the addisonian appears very ill not because the electro- 
lytes are out of balance but primarily because his entire body homeo- 
stasis is upset by the lack of a functioning adrenal cortex. 

These data indicate that in such chronic illnesses, the osmotic activity 
of the cells is decreased. In the past we have been taught that cellular 
osmolarity is rigidly defended, but the finding of low electrolyte con- 
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centrations in the plasma can only mean that the osmotic activity of the 
cell is also low. Cellular osmolarity can also increase as shown by 
observations after electric shock therapy.’ These data are compatible 
with 1) retention of an abnormal quantity of water because of a dis- 
turbance in the mechanisms controlling water secretion, with subsequent 
dilatation of electrolytes; 2) lowering of osmotic activity of the cells 
so that water is retained by normal rather than abnormal function of the 
water-regulating mechanism. Any fluid-regulating mechanism which 
was set to fluctuate around the osmotic pressure of cells would give an 
invariable level of electrolyte activity in the plasma, but would regulate 
the plasma to correspond to the variable osmotic activity of the cell. 
This has been suggested by Welt et al. as a possible explanation for cer- 
tain hyponatremic states.’ 

When a normal person drinks a large quantity of water, the level 
of electrolytes in the blood and extracellular fluid is lowered. The water 
passes into the cells to restore the osmotic equilibrium between intra- 
and extracellular fluid. This fall in electrolyte concentration acts on 
osmoreceptors in the area supplied by the internal carotid artery and 
causes an inhibition of secretion of the anti-diuretic hormone of the 
posterior pituitary gland (ADH). When the renal tubules escape from 
the action of ADH, absorption of water in the distal tubules is decreased 
and water diuresis occurs. If hypertonic saline is now injected intraven- 
ously, the electrolyte activity of the blood and extracellular fluid is 
increased and water passes out of the cells to restore osmotic equilibrium. 
Immediately the osmoreceptors respond to the cellular dehydration with 
stimulation of the post-pituitary gland to produce ADH. Tubular 
reabsorption of water in the distal tubule is increased, and the water 
diuresis is checked. 

If ADH is supplied exogenously by giving pitressin repeatedly in 
small doses, water drinking results in a considerable increase in intra- 
and extracellular water, and the sodium and chloride concentrations 
in the plasma are considerably decreased. May not such a mechanism be 
the cause of edema in patients with heart failure and low concentrations 
of chloride and sodium? May not the water retention itself result in a 
secondary retention of sodium and chloride? We do not think so, 
because the administration of pitressin to normal subjects over a 24-hour 
period does not cause the characteristic retention of sodium, so typical 
of heart failure. Water is retained, but not the salt.* 

Let us consider more closely the findings in chronic illness with low 
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sodium and chloride concentrations. The patients do not show signs of 
peripheral circulatory failure. If sodium chloride intake ts increased, 
either edema occurs because of expansion of the extracellular fluid 
volume or the salt is excreted in the urine. In either instance the concen- 
trations of sodium chloride may change little. If salt is restricted in 
the diet, the excretion in the urine becomes greatly reduced and the 
fall in concentration in the plasma is slowed down. If desoxycorti- 
costerone or ACTH is given salt retention occurs, but this results in an 
expansion of extracellular fluid and not in a rise in concentration in the 
plasma. If water is given a diuresis occurs. If hypertonic salt is given 
intravenously the diuresis is broken. We thus have evidence of a new 
level around which function the osmoreceptors regulating pituitary 
ADH secretion function. These observations suggest that in chronic ill- 
ness cellular osmolarity changes and, therefore, the concentration of 
electrolytes in extracellular fluids is altered. Water is not retained to 
dilute the electrolytes because of the over-activity of post-pituitary 
\DHL. The pituitary mechanism functions normally, but it is working 
around a new osmotic setup. 

We believe, then, that we have three common situations in which 
the serum sodium and chloride fall to low levels. Water intoxication is 
a fourth and rare cause. The most common situation is the one resulting 
from changes in cellular osmolarity. Administration of salt can only 
expand the volume of extracellular water. It cannot raise the concentra- 
tion in extracellular water because this would cause cellular dehydration. 

Less common is the acutely occurring low salt syndrome in which 
the concentration of sodium and chloride is low because of constant loss 
of sodium chloride from the body either from the gastrointestinal tract 
or through kidneys whose tubules are injured by disease or temporarily 
paralyzed by the influence of mercurial diuretic. The acute renal low 
sodium syndrome has the following characteristics: On a low sodium 
chloride intake, the loss in the urine is greater than the intake of salt. 
Regardless of the level in the plasma, this loss continues, and does not 
stop until death or anuria occurs. It cannot be prevented by the use of 
desoxycorticosterone or ACTH. It is eventually associated with peri- 
pheral circulatory failure. Giving hypertonic sodium chloride solution 
results in dramatic clinical improvement. 

The third common low sodium syndrome is a combination of low 
cellular osmolarity and excessive loss of sodium from the body. Let us 
consider an example. A patient with chronic illness has been placed on 
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a low sodium intake. After a time he does not do well; the sodium con- 
centration is determined and found to be very low. He is given a little 
sodium chloride intravenously with dramatic improvement. Repeat lab- 
oratory examination shows that the sodium has risen only a little and is 
still much below the normal value. More sodium is given. The patient 
does not improve further; the extracellular volume rises and clinical 
edema occurs. If one insists on treating such a patient until the sodium 
concentration returns to normal, death frequently occurs from drowning. 

A fourth, but less common cause of low sodium syndrome is the 
fall in electrolytes produced by water intoxication. In post-operative 
patients who receive only glucose and water and who have lost some 
salt by sweating, a syndrome characterized by confusion, rise in blood 
pressure, and reduced urine output may occur. Sodium, potassium and 
chloride concentrations in the plasma are low. Hypertonic salt solution 


given intravenously results in dramatic improvement. These same find- 


ings are seen in patients with Addison’s disease who are being treated 
with desoxycorticosterone. If they force water, stop eating and discon- 
tinue their extra salt, the syndrome of water intoxication develops. In 
severe congestive failure where marked discomfort is present, or where 
infection or pulmonary infarction has occurred, one may retain water 
because of the repetitive neurogenic discharge of post-pituitary ADH. 
Hypertonic saline in these patients usually aggravates the edema. 

So much for generalized edema. The cardiac retains salt and water 
because the kidneys do not excrete sodium normally. The retained fluid 
is of normal tonicity as long as cell tonicity is normal, but will change 
as cellular tonicity changes. 

The third great symptom of cardiac failure is dyspnea. The basis 
for cardiac dyspnea is the structural changes which occur in the lung as a 
result of heart failure. Characteristically, the left heart is more damaged 
than the right and blood accumulates in the lungs. The pulmonary capil- 
lary pressure rises. Early in the course of heart failure, any fluid retained 
in the body by the kidneys tends to be dumped preferentially in the 
lungs. This tendency may become less marked as advanced heart failure 
occurs, and both ventricles fail equally. 

When the patient with congestive failure is dyspneic at rest, he is 
pumping more air in and out of his lungs than do normal subjects. His 
dyspnea is a combination of decreased breathing space and increased 
ventilation. The cause of the increase in volume of air respired has never 
been fully determined. 
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‘The overbreathing causes a fall in the carbon dioxide content of the 
arterial blood and serves to maintain oxygenation of the arterial blood. 
The fact that the increased breathing is essential to maintaining full 
oxygenation is easily demonstrated by the use of morphine. As the venti- 
lation is brought to a normal level by the action of morphine, the arterial 
oxygen content decreases to a point well below the normal level. 

It has been stated repeatedly that in many patients with dyspnea 
from heart failure, the arterial oxygen saturation is normal and that 
need for oxygen is not the stimulus for increased ventilation. It is true 
that the cardiac patient has nearly normal saturation and that the slight 
fall in arterial oxygen saturation characteristic of the cardiac has no 
easily detectable effect on the breathing of a resting normal subject. 
But can these data from the resting normal be applied to the dyspneic 
cardiac? 

We know that a normal subject at rest can breathe 100 per cent 
oxygen with little effect on his breathing. If he is doing heavy exercise, 
however, breathing too per cent oxygen causes a sharp fall in ventilation. 
Will the cardiac patient’s response to changes in oxygen tension be like 
that of the man at rest or like that of the exercising man? 

Data collected by Hickam®* show that the orthopneic cardiac has a 
sharp fall in ventilation when he breathes 100 per cent oxygen, and that 
this fall is much greater than will occur in normal resting subjects with 
a corresponding change in oxygen tension. The cardiac who ts dyspneic 
at rest responds to minor changes in oxygen tension in a way similar to 
that of a normal subject doing heavy exercise. The mechanism for this 
increased sensitization to oxygen remains to be determined. 

Cheyne-Stokes respiration is one of the dramatic clinical findings in 
patients with heart failure. 

Pryor'’ has recently described one of the mechanisms responsible 
for this type of breathing. These patients have large hearts and a long 
circulation time. The irregularity in breathing occurs without any 
evidence of disturbance in the carotid sinus or respiratory centers. The 
breathing follows closely the changes in arterial blood gases and their 
response to a given change in arterial blood is a normal one. Coordination 
between the lungs and the medulla is lost because of the large sac of 
blood placed in the heart between the lungs and the medulla. Over- 
breathing does not affect the medulla until the entire heart ts filled with 
aerated blood. When this red, overventilated blood reaches the medulla, 
apnea occurs. The blood entering the left side of the heart becomes ven- 
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te 


ous as it perfuses through the motionless lungs, but the blood leaving 
the heart remains arterial until the entire dilated heart is filled with 
venous blood. When venous blood finally reaches the medulla, marked 
overbreathing occurs, but this can have no effect on the respiratory 
centers until the venous blood empties out of the heart. This is only 
one of the mechanisms for Cheyne-Stokes breathing. 

The tools for a study of respiratory stimulation in various disease 
states are now available and during the next few years our knowledge 
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CIRCULATORY RESPONSES TO 
LIFE SITUATIONS* 


Stewart Wore 


Associate Professor of Medicine, Cornell University Medical College 


psesesesesesed is an old story that changes in cardiovascular function 
accompany emotional reactions such as anger or excite- 
I ment. If this were the whole story there would be little 
point in reiterating it here. Only if such changes are 
Gesesesesesesa actually pertinent to cardiovascular disorders and disease 
is it worth our while to dwell on them. ‘Tonight I would like to sum- 
marize for you experimental evidence on that point gathered in collabo- 
ration with Doctors Harold Wolff, George Wolf, John Pfeiffer, Lan 
Stevenson, Charles Duncan, Robert Schneider, John Flynn, Herbert 
Ripley, and Phillipe Cardon. From the studies of these and other investi- 
gators it appears that certain cardiovascular changes set in motion by 
stressful life experiences may very well throw an important burden 
on the heart and the blood vessels. 

Such studies have involved measurement of accessible indicators of 
cardiovascular function from among the various possibilities which may 
be grouped as follows: 

1. Mechanical design of heart pump—valves. 
Fuel for work—composition of coronary blood and calibre of 


vessels. 
3. Blood volume. 
4. Extent of peripheral vascular bed. 
5. Distensibility of peripheral vascular bed. 
6. Resistance of peripheral vascular bed. 
>. Blood Viscosity. 

Stroke volume. 

9. Heart rate. 

10. Blood pressure. 


* Presented at the 24th Graduate Fortnight of The New York Academy of Medicine, October 15, 
1951 
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Figure 1--Repeated estimation of exercise tolerance under a variety of circumstances 
from day to day. The column above “B" represents the heart rate before exercise; 
above 2’, the heart rate two minutes after the standard Master step test, 


It has been shown that all of these functions that have been measured 
may become significantly altered during an individual's attempts to 
adapt to people and events in his environment. 

Wethod: Vhe various techniques and procedures involved in these 


studies are outlined in the original publications.’ '* In general, the studies 


were carried out as follows: 

Patients with various cardiovascular disturbances were collected and 
followed in a special clinic. They were studied with reference to back- 
ground and life experience, attitudes and aspirations. These data were 
gathered from face to face interviews with the patient and other 
members of his family, from dreams, associations, slips of the tongue, 
gestures and behavior. A diary record was kept from day to day in 
which events, attitudes, and reactions were correlated with the oc- 


currence of symptoms and cardiovascular disturbances. When such 


observations indicated repeatedly a temporal coincidence between events 
provocative of significant personal conflict and measurable changes in 
cardiovascular function, one had presumptive evidence that the two 
might be related. The validity of this suspicion was then tested in a 
short term experimental observation. Recordings were made during a 
control period of suitable length while the subject was relaxed and at 
ease. Then the topic of suspected conflict was introduced abruptly for 
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discussion. When the reaction to this maneuver included the sought for 
cardiovascular change, the evidence was considered to have been 
strengthened. After several minutes the “stress period” was terminated 
by strong reassurance on the part of the experimenter and attempts at 
diversion. When the disturbance could thus be “turned off” it could 
be fairly concluded that the life situation and the cardiovascular response 
were indeed connected. 

Results: In Figures 1-10 are illustrated sample results of the studies 
on various indicators of cardiovascular function. 

Heart rate and exercise tolerance: Figure 1 is a graph of repeated 
exercise tolerance tests performed on a 24 year old housewife who com- 
plained of palpitation, chest pain and dyspnea. Careful examination 
had failed to yield any evidence of structural heart disease or other 
abnormality. It was noted that the occurrence of tachycardia at rest 
and two minutes after exercise was closely correlated with what went 
on in her daily life. Her conflicts were concerned mainly with her 
relationship with her rigid, demanding, diabetic mother. 

At her first visit exercise tolerance (Fig. 1) was considerably im- 
paired. As the patient was followed in the clinic successive tests of ex- 
ercise tolerance were made. The second test was made a few days after 
the sudden death of the patient’s mother to which she reacted with 
considerable guilt and depression. Although the resting heart rate was 
lower this day the exercise tolerance was impaired more than on the 
previous day. During the interviews which followed the patient was 
able to talk more freely about her relations with her parents and 
brother. She gained some understanding of her emotional development 
and in addition was reassured concerning the condition of her heart 
about which her symptoms had given added anxiety. In the three 
months following the death of her mother the patient gradually im- 
proved and became free of symptoms. Exercise tolerance was then 
normal. 

The patient remained completely well for another seven months. 
\t this time she arranged for her husband to obtain a job at her factory, 
intending to resign from her own job and have a baby. Her boss, who 
had obliged by giving her husband a job, hinted that he would discharge 
her husband if she left the company. The patient felt frustrated and 
tense, but was unable either to express her feelings to the boss or leave 
her iob. In this setting she had a return of the former symptoms in 
milder degree. Although her resting pulse rate was only slightly higher 
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Figure 2 Diagrammatic representation of the frequency of attacks of paroxysmal 
tachycardia during the life of a 24 year old housewife. 


than it had been, exercise tolerance was impaired and continued so for 
some months thereafter. 

Heart rhythm—Paroxysmal tachycardia: Among the disturbances 
in rhythm which have been found to be correlated with the life situation 
is paroxysmal auricular tachycardia. The frequency of attacks over the 
period of the life of a 34 year old housewife is illustrated in Figure 2. 

The patient’s father was a house painter of moderate means. Both 
her parents were “worriers” and both enforced a rather rigid discipline 
on the children who were required to participate in the family duties 
and responsibilities at an early age. Notwithstanding fear of her father 
and awe felt for her mother, the patient described her family as a 
“close” one in which the members were intimately dependent upon 
each other. The patient said, “I think it was a happy childhood, but 
the sort in which one grew up before gne’s time.” When the patient 
was 8 years old her eldest sister died after a long illness. Shortly after 
this event the patient had her first attack of tachycardia, and continued 
to have about two attacks a year until the age of 19. When she was 
1g the attacks ceased soon after she met the man she later married. A 
few years thereafter she was faced with the responsibilities of pregnancy 
and she had a single attack during pregnancy. When the patient was 


25 both her father and a sister to whom she was quite devoted died 
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Figure 3 Abrupt occurrence of extrasystoles in a 55 year old woman during a 
discussion of pertinent personal conflicts 
Figure & Abrupt occurrence of auricular fibrillation during discussion of pertinent 


personal conflicts 


within a few weeks of cach other. She bore the immediate shock well 
but a few weeks later began to be troubled by feelings of guilt toward 
her sister, whom she felt she had neglected. Her sister appeared 
frequently in her dreams. While brooding thus she had two attacks 
within a week and continued to have others during the course of a 
reactive depression her mother suffered. Attacks continued at about 
the same rate until, when the patient was 31, increasing tension and 
frustration in dealing with her domestic problems were associated with 
the increased frequency of attacks which brought her to the clinic. 

Extrasystoles: The occurrence of extrasystoles during the contempla- 
tion of a stressful event is illustrated in Figure 3. The patient, a 55 year 
old woman complained of “nervousness.” 

The father of the patient was often depressed and her mother 
stern and domineering. The patient gave early evidence of anxiety as 
a child in frequent nightmares, nail biting and feelings of “nervousness” 


when in the company of her mother. She had planned a career in 
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music but at the age of 17, after the onset of bilateral chorioretinitis, 
abandoned it. She was by no means incapacitated by her inadequate 
vision and was able to get around easily and even to read large type. 
However, she did little for herself and subsided into a state of depend- 
ency upon her family, who, in turn, omitted her from the family councils 
and in general treated her like a child. After the death of her parents, 
a younger sister continued this practice, assumed supremacy among the 
siblings, handled all financial transactions, and freely directed the 
patient's life. In her thirties the patient became pregnant without mar- 
riage. Retrospectively at least, she felt that the man involved would 
have married her, but for the meddlesome interference of her family 
which drove him away. Her family urged her to allow the illegitimate 
child to be adopted, but she elected to raise him herself. This she did, 
not unsuccessfully, with the help of her family and some financial aid 
from the father. Relations with her sister continued to deteriorate and 
a few years before her first visit to the clinic palpitations began, as- 
sociated with altercations with her sister. She finally withdrew from 
the latter's home and “went on relief.” During an interview in the 
laboratory while connected with the electrocardiograph, frequent ex- 
trasystoles appeared as she answered the question, “How are you sup- 
porting yourself?” 

Auricular fibrillation: Fven such a major arrhythmia as auricular 
fibrillation was found to be related to stressful events in the life situation. 
An example is illustrated in Figure 4. The patient was a 39 year old house- 
wife who had earlier undergone subtotal thy roidectomy for Graves’s 
disease. At the present time basal met tabolism rate was normal and, 
although she was presently complaining of excessive menstrual bleeding, 
there were no positive physical findings. 

During the recording of the electrocardiogram the patient was inter- 
viewed. Heart rate was initially normal although accelerated. She ex- 
pressed profound worries about her health. As she expressed fear that 
her menorrhagia was due to cancer, she became agitated and began to 
weep. Heart rate varied rapidly up to 140 and down to 128, then sud- 
denly auricular fibrillation began. 

Changes in electrocardiogram: During periods of significant conflict 
while discussing personal problems, a diminution in amplitude of the 
T wave of o.; mm. or more was recorded in 18 subjects of 35 studied 
with and without heart disease. Other changes noted are summarized 
in Figure 5. An illustrative tracing is shown in Figure 6 in which a 
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Electrocardiographic changes in 35 patients. No. of patients 
showing change 
during period of 
emotional dis- 


turbance 
\. Increase in heart rate 


) or more beats per minute 
30 or more beats per minute 
20 or more beats per minute 
10 or more beats per minute 
Less than 10 beats per minute 


Changes in rhythm. 
All arrhythmias 
Paroxysmal auricular fibrillation 
Paroxysmal auricular tachyeardia 
Extrasystoles 
Auricular 
Nodal 
Ventricular 
‘hanges in electrocardiographic complexes. 
Diminution in amplitude of T wave 
of more than 0.5 mm. 
Change in direction of T wave 
ST depressions 0.5 mm. or more 
ST depressions less than 0.5 mm 
P wave increased in amplitude 


P wave decreased in amplitude 


Figure 5 Summary of elect rocardiographic changes observed during discussions 


of pertinent: personal conflicts 


49 year old man was reminded of his anxiety about his heart. Such 
changes in the electrocardiographic complexes were very similar to 


those induced by exercise in individuals with impaired coronary circula- 


tion as shown in Figure 7."' 

Blood Viscosity: In studies of changes in circulatory hemodynamics 
it has been customary for investigators to assume that blood viscosity 
will remain fairly constant for short periods in the absence of bleeding 
or serious trauma. In our own laboratory, however, Schneider,” using 
the viscosimetric method of Tang and Wang, found that blood viscosity 
increased as much as 20 per cent in company with pressor response 
to a discussion of stressful topics. An example of such a finding ts illus- 
trated in Figure 8. 

Renal Blood Flow: Another aspect of the circulation which has been 
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LEAD Il 


RELAXED 
ANXIOUS ABOUT HEART 
REASSURED 


Figure 6 Depression of Towave in the electrocardiogram during 
a period of anxiety 


thought to be closely connected with disease, especially in hypertension, 
is the renal blood flow. Accordingly, 35 subjects with essential hyper- 
tension and 13 normotensive subjects were studied by the techniques 


of Homer Smith.’ Effective renal plasma flow was estimated by clear- 
ance of para-aminohippurate and glomerular filtration by inulin- 
clearance. 

The details of these studies have been reported elsewhere? but the 
prototype of the response is shown in Figure 9. Both hypertensive 


and control subjects whose blood pressure rose during the interview 


situation displayed evidence of renal vasoconstriction, with a sharp 
reduction in the effective renal plasma flow and an increased filtration 
fraction. 

Comment: Such changes as these would only be important if they 
were capable individually or collectively of making the patient sick. 
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Figure 9 Changes in renal hemodynamics during pressor response to stress inter 
view, The blackened sections represent the stress period, and the cross-hatching the 
control periods before and after interview. 


Since the heart has a great reserve capacity to meet short term demands, 
it seems unlikely that any of these changes, when short lived, has any 
important significance. 

To presuppose cardiovascular damage it would probably be neces- 
sary to demonstrate sustained and significant increase in cardiac work 
or interference with the nutrition of the heart or vessels. 

The adequacy of cardiac nutrition may be reflected by the electro- 
cardiogram but it is not possible to draw very sweeping inferences 


from examination of heart waves. With the ballistocardiograph and 


other tools, however, it is possible to get a rough approximation of 
relative differences in cardiac work. 

General Hemodynamics: In ordinary sutt pipe pumping systems, the 
effectiveness of the circulation may be measured in terms of the efficiency 
of the pump and the actual work done. The effectiveness of the heart 
cannot be judged in these terms since it operates against a variable 
resistance and is required to fill a vascular bed of variable size. Vhe 
adequacy of the heart in delivering blood to peripheral tissues depends 
directly on the quantity of blood pumped per unit time. The amount 
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WORK 


CARDIAC OUTPUT 

RESISTANCE IN AORTA 

WEIGHT OF BLOOD MOVED (Q x 1.05) 
MEAN SYSTOLIC VELOCITY 


STROKE VOLUME 
Cross Section of Aorta x 0.34 \ Length of Cardiac Cycle 


GRAVITY CONSTANT 


Figure 10—Formula for expressing work of the heart. “R”, resistance in aorta, 
corresponds roughly to the mean blood pressure. Changes in “R” reflect changes in 
peripheral resistance when “Q", cardiac output, remains constant. 


of work required to accomplish this job will vary not only with the 
demands of tissue metabolism but with the degree of peripheral resis- 


tance provided by arteriolar constriction or changes in blood viscosity. 
\n increase in peripheral resistance will necessarily require more work 
of the heart and more oxygen consumption to maintain circulation. 

The balance of tissue demand and work done by the heart can be 
illuminated by recourse to the underlying physical principles which 
relate work done to maintain flow through a fluid system to pressure, 
\ Iscosity, cross sectional area and length of the conduit (Figure 10). 

It is evident that a decrease in peripheral resistance increases the flow 
of blood to peripheral tissues if blood pressure is maintained, just as 


removing the nozzle from a garden hose increases the flow of water. 


\s shown by the formula, if peripheral resistance is sharply reduced in 
company with an increase in cardiac output a much bigger job of flood- 
ing the tissues with fresh blood can be accomplished with comparatively 
little increase in actual work being done by the heart. If, on the other 
hand, peripheral resistance is increased, blood pressure rises and more 
work is required by the heart to meet tissue needs since delivery per 
unit time to the tissue depends upon output per unit of time by the 
heart. Thus, within the limits encountered in a well-compensated cir- 
culation, it is convenient and fairly accurate to consider that increasing 
stroke volume without an undue elevation of blood pressure is a rela- 


tively economical way to meet tissue demands while a rise in blood 
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Length of Artery x Viscosity x 8 x Cardiac Output 
BLOOD PRESSURE = 
Cross Section Area* 


Figure 11—-Mathematical expression of Poiseuille’s Law. Cross section area reflects 
the contractile state of the arterioles, 


pressure without increased stroke volume is wasteful of energy and 
does not increase circulation. 

This inference receives added support from the work of Evans and 
Matsuoka'* with heart-lung preparations in dogs. Using the relationships 
contained in Poiseuille’s Law (Figure 11), they noted that cardiac 
efficiency was greater when blood pressure was raised by an increase 
in stroke volume with peripheral resistance maintained the same than 
by an increase in peripheral resistance with stroke volume maintained 
the same. 

These facts probably explain why vigorous and prolonged exercise 
is so well tolerated by a healthy cardiovascular system. It is well known 


that during exercise peripheral resistance is greatly reduced while stroke 
volume is increased. Our own experiments were performed with the 
ballistocardiograph immediately following 17 trips over the Master 
steps and at intervals of 5 and 10 minutes thereafter. While the ballisto- 


cardiograph may not be suitable for comparative determinations of 


cardiac output from individual to individual or even from day to day, 
it can reliably reflect relative differences in cardiac output in an indi- 


vidual subject when used more or less continuously in a single experi- 
ment. 
Response to Exercise and Discussion of Exercise: Measurements at 


rest and following exercise in twenty hypertensives and twenty-eight 
healthy normotensive subjects are shown in Figure 12 Although the 
initial values in the two groups were different, the pattern of response 
was identical and included a sharp rise in stroke volume associated with 
a decreased peripheral resistance. 

It was unnecessary for the subject to actually take exercise in order 
to invoke the “exercise pattern” of cardiov ascular adjustment. Merely 
discussing the prospect of exercise with an individual who on previous 
occasions had undergone a double Master step procedure was sufficient 
to bring about the characteristic hemodynamic changes as shown in 
Figure 13. 
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PATIENTS 
HYPERTENSION 


Figure 12— Hemodynamic changes before and after exercise as measured in normo- 
tensive and hypertensive subjects. “B" indicates before exercise, the numbers refer to 


determinations made 2, 3, 5, and 10 minutes after exercise. 
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Figure 13—The “exercise pattern” of hemodynamic adaptation 
evoked in anticipation of exercise. 
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Figure 14—The “exercise pattern” of 
hemodynamic adaptation observed during a 
stressful interview. 


The hemodynamic pattern of high cardiac output and low peri- 


pheral resistance can be maintained over long periods of time without 
damage to the heart since in Graves’s disease cardiac enlargement and 
ultimate failure are rare and late complications. 

In essential hypertension, on the other hand, where it has been shown 
that peripheral resistance is increased and cardiac output and peripheral 
blood flow are on the low side of normal,’® '* cardiac damage, enlarge- 
ment and failure are the rule. 

It became desirable to ascertain under what circumstances these 
contrasting patterns of cardiovascular adaptation could be induced. As 
already pointed out, exercise was uniformly associated with increased 
output and lowering of peripheral resistance. 

Stressful Interviews: Observations were made on the effect of stress- 
ful life experiences without exercise. Data concerning the personality 
of each subject were derived from interviews with the patient and other 
members of his family, from associations, analysis of dream material 
and psychological tests. A further appraisal of attitudes and motivations 
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Figure 15—The “peripheral resistance 
pattern” of hemodynamic adaptation ob 
served during a stressful interview. 


of each subject was made by observation of his reactions especially dur- 
ing discussion of difficult life experiences, by things said and left unsaid, 
by gestures, slips of the tongue, blocking, projections and other indica- 
tions in his behavior and stream of talk. These data were then correlated 
with the symptoms and with the measurements of circulatory functions. 

The first striking finding was that the type of cardiovascular dis- 
turbance encountered during relatively overt emotional disturbances 
the kind any observer could recognize — was similar to that seen with 
exercise, probably well tolerated by the body economy and of no sig- 
nificance in relation to disease (Figure 14). This may explain why 
obviously nervous patients with cardiac symptoms, so-called cardiac 
neurotics, live so long with healthy hearts. The cardiac overwork 1 
increasing output is probably always short- lived because unless exertion 
is undertaken the peripheral blood supply will quickly exceed tissue 
demands, thus making the process a self limiting one. 
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The more costly pattern of cardiovascular adaptation was encoun- 
tered when the patient subjected to significant emotional conflicts ap- 
peared calm and restrained and often altogether undisturbed (Figure 
15). [his pattern in which peripheral resistance is raised and cardiac 
output is not increased does not result in an increased supply of blood 
to tissues and can hence be maintained indefinitely without exceeding 
tissue demand so that this mechanism is self perpetuating. To put it 
another way, as long as peripheral resistance is high, the heart must 
continue to work harder than normal to maintain the same supply of 
blood to the tissues. This pattern of reaction to stressful interviews was 
characteristically encountered in patients with essential — 

It was not characteristic of all hypertensive patients, however. The 
possibility suggests itself that those patients who live for years ‘ali 
high blood pressure without cardiac or vascular damage may be those 
who have adopted the more economical hemodynamic pattern of high 
output and low resistance. Since this pattern should be self limiting in 
view of the fact that tissue needs are being exceeded by the increased 
peripheral circulation, it may not actually be present all the tme. 
Whether or not this pattern when adopted actually is intermittent is not 
known. Since one cannot know the blood pressure except when one 
takes it, it is not possible to draw inferences about an individual’s day 

day arterial pressure. Often the circumstances of attaching the 
sphygmomanometer cuff or merely being in the presence of the physi- 
cian constitute an adequate stimulus to hypertension. For example, a 25 
vear old Armenian factory worker invariably had elevated blood pres- 
sure when the determination was made by his regular physician, a kindly 
but rather stern and quick moving individual. Even after intravenous 
injections of sodium amytal with strong reassurance his arterial pres- 
sure remained high as shown in Figure 16. When, on the other hand, 
another physician whom he considered more sympathetic took the blood 
pressure it was repeatedly and consistently much lower. 

Even the so-called “standard” tests of blood pressure response are 
not valid indices of a prevailing hemodynamic state because the sig- 
nificance of the test often influences its effect on arterial pressure. For 
example, when one man, a 28 year old steam fitter, thought that the 
decision as to whether or not he would undergo a mutilating sympathec- 
tomy hinged upon the outcome of a cold pressor test, he displayed 
the response of a “hyperreactor.” Later the same day, when he was 
reassured that the operation was not considered necessary, his blood 


pe: 
i 
vik 
| 
|. 
¥ 
| 
| 
j 


THE BULLETIN 


Figure 16—-E.ffect of the prevailing situation on the level of 
blood pressure, Note the failure of intravenously administered 
sodium amytal to lower blood pressure in the presence of one 
physician, On another day, blood pressure falls to normal level 
without drugs in the presence of a second physician. 
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Figure 17--Variability of cold pressor response in the same indi- 
vidual, The first two tests were performed on the same day. 
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Ag 


pressure was lower initially and the test produced a “hy poreactive” 
response. Even at times when his initial pressure was high, however, his 
response was “hyporeactive” when the performance of the test had 
no special significance for him (Figure 17). 

Campbell and Blankenhorn" reported an interesting observation in 
1925 which fits well this view of things. They found that certain hyper- 
tensives did not maintain their high blood pressure while they were 
asleep. These were the patients who had the least evidence of impair- 
ment of cardiovascular function. Schroeder and Goldman"* also reported 
that the most benign cases of hypertension, those in whom Page'® had 
earlier pointed out blotchy erythema and vascular lability, occurred in 
individuals who showed the most overt evidences of “nervousness” and 
“emotional lability.” 

On the other hand, the less evidently nervous, cautious and restrained 
hypertensive appears to be the one with the poorer prognosis. From our 
studies he appears to be the one who utilizes more readily the pattern of 
increased peripheral resistance with a slight fall in cardiac output. 

These possibilities are under investigation at the present time. The 
answers are not available as yet. Suffice it, at present, to say that there 
are widespread cardiov ascular adaptations to life stress, that these 
changes may be of the same nature and degree as those in response to 
other more concrete assaults from the environment and that thus they 
may turn out to be highly pertinent to the pathogenesis of organic 
cardiovascular disease. Certainly on the basis of the evidence at hand 
it behooves us as clinicians to accord serious attention to people and 
events, as well as other stresses in the lives of our cardiac patients, 

What can be expected of this type of approach is, of course, not 
known. It hasn’t been worked on very extensively and the results are 
hard to evaluate. Nevertheless, an illustrative story of one of our hyper- 
tensive patients may be relevant. 

The patient was a 33 year old Jewish dealer in illicit merchandise 
whose hypertension had developed in a setting of conflict with a domi- 


neering and punitive mother. Against her will he had married an Trish 
Roman Catholic girl whose family equally disapproved of him. For 
more than a year they each lived at their respective homes. The patient 
felt unable to commit himself to the responsibility of a menage of his 
own. It was at this time that he was sent to us by his physician for con- 
sideration of sympathectomy because of sustained high levels of arterial 
pressure in the neighborhood of 170/120. Shortly after we began to 
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Figure I18—Abrupt fall in blood 
pressure following a relatively unin 
hibited expression of aggression 


follow him, his mother put him out of the home. He went to live with 
his in-laws under very crowded conditions. Here he became the object 
of repeated humiliations and verbal abuse, especially at the hands of one 
brother-in-law. During one of his visits at the hospital, he apparently 
got the impression that the author felt that it was unnecessary for him 
to continue quietly accepting this mistreatment. When he left the 
laboratory, where his blood pressure had been 155/110, he immediately 
looked up his brother-in-law and began to batter him with his fists. After 
giving him a severe beating he phoned the hospital and said, “Doc, I 
better come right in. My pressure is probably high enough to break the 
machine.” He did come and his blood pressure was recorded at normal 
for the first time, 125 85 (Figure 18). Ultimately, as we worked with 
this patient, it was possible for him to reorient his attitudes to the point 
where his self confidence improved; he felt much less the need for 
restraint and he got a job, moved into an apartment of his own with 
his wife. He was by no means well but the pattern of his reactions had 
changed a great deal. His blood pressure was customarily within normal 
limits. Where formerly anger and frustration had been associated with 
not only a rise in arterial pressure but also an uncontrollable desire to 
eat, he now found that he lost his appetite when he was upset, and 
discussion of topics which had formerly induced a brisk elevation of 
blood pressure no longer were capable of doing so (Figure 19). 
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Figure 19—-Change in reactivity in an individual after a three-year period. 
Initially, he was hypertensive and reacted to a discussion of personal prob- 
lems with a brisk elevation of blood pressure. Later when he had lost 
evidence of hypertension and when his attitude had changed in a number 
of other ways, he no longer displayed a pressor response but actually showed 
a drop in blood pressure during discussion of stressful topics. 


So I repeat what I said earlier. The data are not all in. The story 
is not complete but, from what we know at present, it Is clear that the 


intelligent management of hypertension among other cardiovascular dis- 
orders includes attention to the patient as a person and his reactions to 


the stresses of day to day life. 
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Intelligent planning for the prevention of 
illness as well as for the care of the sick in 
accurate 
For 


a community depends an 


knowledge of the extent of sickness. 


upon 


many years health departments have gath- 
ered reports of communicable diseases to 
provide a basis for epidemiological studies. 
From time to time additions are made to 
the list of reportable diseases. These statis- 


the 


prevalence and spread of infection, together 


ties, primarily designed to ascertain 
with mortality statistics, are the only source 
of quantitative data regularly available for 
community planning for health. 

Important as these two sets of figures are, 
they leave untouched a vast reservoir of ill- 
ness. The reportable diseases do not include 
the the 


amount of illness, and it has long been rec- 


conditions which cause greatest 
ognized that mortality figures do not give a 


the state of 


person 


true picture of prevailing 
health. 


may have many illnesses, and it is the sum 


Rach dies but once, but he 
of these illnesses for the whole population 
that mirrors the 
health. 

Purposes other than the control of infec- 


tious disease may be served by the collection 


state of a community's 


of general morbidity statistics. A community 
needs to know the extent of all its health 
problems in order to work toward their 
solution and to evaluate progress toward 
that goal. The operation of welfare pro- 
grams, rehabilitation, 


must be based on a knowledge of the extent 


such as vocational 
of the need for such assistance. The present 
efforts to delve into the vast problem of 
chronic illness can be carried forward only 
if reasonably accurate information is avail- 
able as to the number of persons afflicted. 
\ relatively new use for morbidity figures 
has arisen from the development of hospital 
and medical insurance plans. Moreover, in 
the present world crisis the need to utilize 
the country’s manpower to the best advan- 
tage suggests a need for employment of the 
handicapped, whose numbers and conditions 
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* Issued by the Committee on Public Health Relations of The New York Academy of Medicine. 


must first be known.’ Another aspect related 
to the uneasy world situation is that civil 
defense authorities must) plan for health 
service in case of attack. 

In England health authorities pressed for 
many years for a system of morbidity re- 
porting, and several schemes are now in 
operation. So important was the health of 
the people during the recent war that be- 
ginning in 1943 a survey at regular intervals 
of representative samples of the population 
was initiated as a means of finding out how 
the general health was bearing up under 
wartime conditions. This plan has fulfilled 
its purpose so well that it is being con- 
tinued in spite of financial strain. Recently 
an experiment in collecting hospital morbid 
ity statistics has been begun for the express 
purpose of improving the efficiency of the 
institutions. All the teaching hospitals in 
England and Wales and hospitals of all 
types within a sample county and a sample 
city are sending records of their discharged 
patients to the Register. It 
heen reported that this information is not 


central has 
only valuable for research, but has been of 
great help to the hospitals themselves in 
their teaching of medical students. 

Only rarely have attempts been made in 
the United States to ascertain the extent of 
disabling illness. In the federal censuses of 
1880 1890, information ob- 
tained on a portion of the population, and 


and some was 
conclusions were drawn, though with reser- 
vations because of the doubtful accuracy of 
the returns. In 1935-1936 the U.S. Public 
Health health survey 
covering about 2,000,000 people in eighty 


Service conducted a 
three cities in 18 states distributed through- 
out! the country.® Other than these, studies 
of the prevalence of illness have been made 
only in a limited number of areas and for 
special purposes. 

Most dealt 
conditions at a point in time, The Committee 
on Public Health Relations in 1918* 
one of the first which showed the prevalence 


sickness surveys have with 


made 
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of illness during a flow of time; it covered 
a period of one vear. \ similar study over 
more than two years was made by the 
Public Health Service in Hagerstown, Mary- 
land, and published through the vears 1926 
to 1929" Another was that in the Eastern 
Health District of Baltimore from 1958 to 
1943." Collins has recently made a compre- 
hensive review of the various surveys.’ 

Although hospitalized illness is only a 
part of the total morbidity, it is a major 
part, the records of which may be of im- 
mense value to the community. As far back 
is 1913 Frederick L. Hoffman* published a 
monograph in which he demonstrated the 
practical value of hospital statistics, using 
material from Johns Hopkins Hospital for 
the period 1892 to 1911. In the hospitals of 
New York City there is a vast amount of 
information on illness, which could be made 
available without too great strain on the 
city’s budget. When it is realized that 
nearly a million patients go through the 
city’s hospitals annually and that another 
million are seen in outpatient departments, 
the potentialities of the mass of information 
in hospital record departments becomes ap- 
parent. A system of utilizing them may be 
the first step toward the development of a 
system embracing sickness data from other 
SOUTCES 

Efforts to use the morbidity information 
from the hospitals of this city have been 
made from time to time for many years, In 
1913 the late Dr. Charles F. Bolduan® sug- 
gested a practical plan for gathering hos- 
pital statistics. This plan was not even tried 
out until ten vears later, when the Hospital 
Information Bureau of the United Hospital 
Fund of New York made an arrangement 
with six general hospitals to cooperate in an 
experiment for a year or two.*™ The 
method was found to be practicable, but it 
was never pursued farther. The only experi- 
ence in New York City with the reporting 
of hospital data was a WPA project spon- 
sored by the Departments of Health and 
Hospitals and carried out by the Welfare 
Council in 1933, known as the Hospital Dis- 
charge Study.? When the Hospital Council 
of Greater New York entered upon the 
preparation of its Master Plan for Hos- 
pitals and Related Facilities some twelve 


years later, these were the only data avail- 
able to guide the Council in making its esti- 
mates of the needs for hospital service and 
other phases of the plan. From many points 
of view, the discharge study has amply 
demonstrated the value of a centralized sys- 
tem of reporting hospital morbidity sta- 
tistics. 

The Committee on Public Health Rela- 
tions of The New York Academy of Medi- 
cine has for many years been interested in 
making available to the community its 
pathometric pattern, which is basic to pub- 
lic health and social planning. We recom 
mended to the Department of Hospitals 
when it was first organized in 1929 that a 
morbidity reporting system be established 
for its own hospitals. A year or two later, 
when Dr. Greeff was Commissioner of Hos- 
pitals, a central hospital morbidity report- 
ing office was established. Under the direc- 
tion of Dr. Caroline Martin, it proved to be 
of much value in the administration of the 
municipal hospitals and it still continues 
with Dr, Marta Fraenkel as the director. 

In 1948 the Committee on Public Health 
Relations of The New York Academy of 
Medicine joined with the Hospital Council 
and the Greater New York Hospital Asso- 
ciation in recommending that the work of 
the morbidity reporting office in the De- 
partment of Hospitals be extended to 
all hospitals. It was understood that funds 
were available to set the plan in motion as 
of January 1, 1949. Subsequently we were 
informed that a cooperative office had been 
set up by the Department of Hospitals and 
the Department of Health and that before 
the system was installed in all hospitals, a 
pilot study would be made in three munici- 
pal and three voluntary institutions. In 
1950 we provided professional advice to the 
central office on a summary list of diag- 
noses to be used in the coding of reports 
from the hospitals. For lack of funds, how- 
ever, the experiment never got under way 

Prior to our taking up this matter anew 
with the Mayor and the Board of Estimate 
we learned that the Board of Trustees of 
the Russell Sage Foundation has made « 
grant which will enable the two depart- 
ments to carry forward the project on an 


experimental basis. 
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CLINICAL RESEARCH MEETING 
TO BE HELD BY 
THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street, New York, N.Y. 


APRIL, 23 anp 24, 1952 


The New York Academy of Medicine will hold meetings Wednesday and Thursday 


evenings, April 23 and 24, 1952, at which investigators of New York City and vicinity 


may present results of original research in Clinical Medicine. 
The Committee extends an invitation to all research workers of Greater New York 


and of neighboring cities within a radius of one hundred miles to submit an abstract 
of proposed presentation in quadruplicate, not to exceed five hundred words in length, 
to the Secretary of the Committee on Medical Education of the Academy not later than 
February 15, 1952. A formal invitation to participate in this program will then be 


extended by the Committee to the authors of papers selected for presentation. 
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THE LIBRARY PUBLICATION FUND 
COMMITTEE 


Jaxer Doe 
librarian, The New York Academy of Medwine 


While the atlas of Vesalian woodcuts, 
issued jointly by the University of Munich 
ind the Academy Library, was in process 
of printing, it was realized that publications 
such as this would be costly to produce and 
would need very considerable subsidy. Dr. 
Samuel W. Lambert, Sr., the re-discoverer 
of the Vesalian woodblocks and the moving 
spirit in getting the new impression made 
of them, took the initiative in an effort to 
secure funds for publication expenses. He 
succeeded in raising nearly 316,000 and 
conceived the idea of setting this up as a 
“Library Publication Fund” which should 
become to some extent self-perpetuating. To 
wecomplish this, the publication cost of a 
book would be met by the Fund and the 
returns from the book’s sale would be re- 
stored to the Fund. In the course of time, 
then, a goodly portion of the money paid 
out would come back, and could be used 
in issuing another book. 

Phis conception was an ingenious one and 
it has worked on the whole surprisingly 
well. The Fund has been able to finance 
the publication of Vesalius’ /ceones anato- 
micae in 1934, Janet Doe's Bibliography of 
the Works of Ambroise Pare in 1937, Arnold 
( Klebs’ /nceunabula scientifica et medica 
in 1938, Wilmer Cave Wright's translation 
of Ramazzini's Diseases of Workers in 1940, 
Philip Van Ingen’s histery of The New 
York Academy of Medicine in 1949, and 
Judson B. Gilbert's Bibliography of Articles 
on the History of American Medicine com- 
piled from “Writings on American History” 
in 1951. Now in press are two 
other volumes more fully described below: 
t translation of Lancisi’s book on aneurysms 
by Dr. Wright and three essays on Vesalius 
by Dr. Lambert, Dr. Willy Wiegand, and 
Mr. William M. Ivins, Jr 

In addition, the Fund has had charge of 


the remaining copies of several other books: 


Dr. Wright's translation of Fracastorius’ De 
contagione, 1930; Robert H. Halsey’s book- 
let on the establishment of vaccination in 
America by Jefferson and Waterhouse, 1936; 
Martha Ornstein’s Role of Scientific Soeci- 
eties in the Seventeenth Century, second 
edition, and Breasted’s translation of the 
Edwin Smith surgical papyrus. Altogether, 
then, the Fund has fulfilled in no small 
degree the hopes with which Dr. Lambert 
launched it. 

Perhaps a few words about some of the 
earlier publications will not be amiss here. 
In 1543 when the first edition of Vesalius’ 
De humani corporis fabrica appeared, an 
interest in scientific illustration was awak- 
ening. Leonardo Vinci's anatomical 
drawings had not been published, but 
Estienne was at work, and already the little 
volume by Canano had been printed with 
well executed engravings of the bones and 
muscles of the arm. The woodcuts in Vesa- 
lius’ work, however, showed no transitory 
state, no groping for realism, but were su- 
perb and handsome illustrations exciting 
alike to artists and anatomists. The tradi- 
tion of art and anatomy is an old one, for 
artists must perforce study the human body. 
Over the centuries many large anatomical 
atlases have come from the presses, showing 
the parts of the human body in woodcuts, 
engravings and lithographs, but no one vol- 
ume has ever received the well deserved 
acelaim and respect: given Vesalius’ great 
work. It is for this reason that the discov- 
ery by Dr. Lambert of the existence of the 
original woodblocks was an event of un- 
usual interest. Little persuading was neces- 
sary to convince others that a book contain- 
ing cuts pulled from these blocks would be 
of importance in the history of art and 
medicine. This was a fortuitous decision, 
for with the second World War came the 
destruction of the blocks. The Jcones in- 
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cludes woodeuts made from all the blocks 
then surviving, together with collotype re- 
productions of the 50 or so that were not 
found, a facsimile of the Tabulae sex (the 
six anatomical tables of 1538) and repro- 
ductions of the three drawings which some 
have thought to be the original of the fron- 
tispiece. It forms thus a definitive presen- 
tation of the graphic contributions made by 
Vesalius and his artist to anatomical study. 

Dr. Klebs’ book was compiled because he 
believed that the intensive study of incuna- 
bula as such had “hindered to no small 
extent the consideration of their function 
as literary documents, as carriers of human 
thought and emotion.” As a beginning of 
this latter study, he undertook to list the 
earliest printed books in the fields of science 
and medicine, since it was his idea that 
in these works the “new mechanically ori- 
ented mentality” of the men of science could 
he profitably studied. His list is a frank 
first attempt to cite in one place in their 
various editions all the scientific incunabula 
he could trace, as a tangible basis for fu- 
ture criticism and emendation. It forms a 
valuable and unique reference tool for stu- 
dents of the early history of medicine and 
of printing. The list, appearing first in 
volume four of Osiris, was issued immedi- 
ately also in reprint form as No, 1 of the 
Academy Library's “History of Medicine 
Series,” the reprint now unfortunately being 
out of print. 

Ramazzini’s famous disquisition on occu- 
pational diseases marked the first attempt 
to recognize and discuss systematically the 
afflictions resulting from working conditions. 
No complete English translation of Ramaz- 
zini’s enlarged second edition existed, and 
Dr. Wright, seeing the importance of this 
book in the light of modern concern with 
industrial diseases, determined to produce 
a faithful rendering. Presenting the Latin 
and English texts on opposite pages, the 
book is readable for its information and 
convenient for detailed study. Unfortunate- 
lv it is now out of print. 

Ornstein’'s Role of Scientific Societies 
constitutes a second edition and is the third 
printing of the author's Ph.D. thesis. It 
portrays the part played by scientific so- 
cieties in the intellectual revolution resulting 


in the immense scientific discoveries of the 
previous three hundred years. James Har- 
vey Robinson, in his foreword says, “So far 
as I know, there is no other work which 
can bring so many edifying reflections into 
the mind of the scientific worker and at the 
same time give the intelligent layman so 
correct. a notion of the manner in’ which 
our modern science got under way.” 

Fracastorius is less well known as_ the 
author of his De contagione than as the 
composer of his poem on syphilis. His real 
contribution to syphilography, however, was 
the three chapters on this disease in this 
prose work, published sixteen years after 
the poem. Fielding H. Garrison has said of 
this book, “His work contains the first scien- 
tific statement of the true nature of con- 
tagion, of infection, of disease germs and 
the modes of transmission of infectious di- 
eases. . . . He seems, by some remarkable 
power of divination or clairvoyance, to have 
seen morbid processes in terms of bacteriol- 
ogy more than a hundred years before 
Kircher, Leeuwenhoek, and the other men 
who worked with magnifying glass or micro- 
scope.” The Latin and English text pre- 
sented on opposite pages makes comparison 
easy. 

The Edwin Smith papyrus has been called 
“the oldest scientific book in America and 
the oldest nucleus of really scientific knowl- 
edge in the world.” Presented to the Acad- 
emy Library in 1947 by its joint owners, the 
New York Historical Society and the Brook- 
Ivn Museum, it is made up of twelve sheets 
of beautifully inscribed and preserved pa- 
pyrus. It is a transcription made about 
seventeen hundred vears before Christ from 
a much older work, some twenty-three hun- 
dred years earlier. Prof. James H. Breasted 
published the translation of the papyrus in 
1930,,to produce which he had to render 
the ancient hieratic Egyptian writing into 
hieroglyphies before it could be put into 
English. The remaining copies of this mag- 
nificently printed book were given to the 
Academy along with the papyrus itself and 
have since been in charge of the Library 
Publication Fund, the last copy having only 
recently been sold. 

From a consideration of the various books 
with which the Fund has been concerned, it 
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will be seen that the reason for the Fund's 
existence is to make possible the printing 
of scholarly works in the medical field which 
no publisher, forced to make ends meet, 
can afford to bring out. This it has done, 
with the success and variety of subject 
matter already shown, and it looks forward 
to making possible the publication of addi- 
tional valuable works, particularly in his- 
torical medicine, as long as its resources 
hold out, 

These will not last indefinitely, however, 
without replenishment. The character of the 
books administered by the Fund is neces- 
sarily of the sort which does not make a 
profit—or their sponsors would not have 
sought the Fund's aid. By the very nature 
of the undertaking, outlay is bound to ex- 
ceed intake. And consequently the Fund 
will be able to sponsor fewer and fewer 
books as time goes on, unless friends of 


scholarship, of medicine, and of the Acad- 
emy come forward occasionally to make up 
for this creeping recession. From time to 
time additional gifts have been made to the 
Fund by individuals interested in’ further 
ing the publication of a specific book or 
by others with general goodwill for the ad- 
vancement of historical medical research. 
Contributions to the Library Publication 
Fund represent more than a single benefac 
tion: they will be laid out for one worthy 
purpose, returning again and again to the 
fountain-head for re-investment in the 
spreading of knowledge. Any Fellow or 
friend of the Academy may be sure that a 
gift to this Fund will multiply its benetits 
to scholarship and its satisfaction to the 


giver many times over, and will at the same 


time be a lasting and tangible memorial 
to “Dr. Sam.” 


A RECENT LIBRARY PUBLICATION 


The Library Publication Fund Committee has just issued Dr. Judson 
B. Gilbert's Bibliography of Articles on the History of American Medi- 


cine compiled from “Writings on American History,” 1902-1937. This 
brings to light much medical material otherwise hidden in sources 
usually untapped by historians of medicine. The series published under 
the title of Writings on American History listed books and articles on 
the subject which appeared during the years 1902-1937 and consisted 
of forty-two volumes. Dr. Gilbert’s index of the medical titles he culled 
from them supplements the “Bibliography of the History of Medicine 


of the United States and Canada,” 


published annually in the Bulletin 


of the History of Medicine from 1940 on. Dr. Gilbert’s bibliography is 
no. g of the Library's History of Medicine Series, and copies may be 


purchased for $1.25 in the Librarian’s office. 


PUBLICATIONS ARE TO BE OBTAINED FROM THE PUBLISHER, NOT 
FROM THE ACADEMY UNLESS OTHERWISE STATED. 
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Trichomonas vaginalis. One out of 
5 women harbors this parasite.* 


Monilia albicans. 


) 


defense 


against 


these 


invaders... 


FLORAQUIN 


Floraquin reestablishes normal vaginal flora, replenishes mucosal 


glycogen and restores normal vaginal pH. 


It is recommended in trichomonal, senile and monilial vaginitis, mixed 


vaginal infections and vulval and vaginal pruritus. 


FLORAQUIN TABLETS—for home use 


FLORAQUIN POWDER —for office insufflation 


*Kuder, K.: Vaginal Infections, J. Am. M. Women's A. 5:173 (May) 1950, 
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Water-soluble - Pleasant-tasting - Easy-to-use 


To meet your requirements for All three of Mead’s “Vi-Sols” are 
different vitamin combinations formulated and manufactured 
for drop dosage, Doctor, Mead’s _—_ with the meticulous care and sci- 
has 3 palatable liquid vitamin entific control that have always 


preparations—POLY-VI-SOL, characterized Mead’s vitamin 
TRI-VI-SOL and CE-VI-SOL. ‘ products, 


Vitomin A Ascorbic Acid Thiamine Riboflavin | Niacinamide 
POLY-VI-SOL | 5000 
each 0.6 cc supplies units 50 mg- mg- 0s 5 mg. 


TRI-VI-SOL 5000 
eoch 0.6 cc. supplies units 


CE-VI-SOL 
each 0.5 cc. supplies 


50 mg. 


AVAILABLE IN 15 AND SO cc. BOTTLES WITH CALIBRATED DROPPER 


MEAD JOHNSON & CO. 
EVANSVILLE USA. 
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you could treat Diplococcus pneumoniae 
...or streptococcal pharyngitis, sinusitis, and 


otitis media with many therapeutic agents... 


but you can treat them best with... 


or Dihydro- 
streptomycin 
Chloramphenicol 


Sulfonamides 


Streptomycin 


Penicillin 
Aureomycin 
or 
Terramycin 


Diplococcus pneumoniae 
Pharyngitis (streptococcal ) 
Sinusitis (streptococcal) 
Otits media (streptococcal) 


>>>> 


A — Drug of choice B — Effective, 


Penicillin the antibiotic of choice for treat- 


ment of the more common bacterial infectious diseases 


Oral Penicillin t.i.d....is easy to take, does not inter- 
fere with meals or interrupt patient’s sleep, saves time for 
physician and nursing staff. On Keefer’s* dosage schedule 
of 200,000 units, or its multiples, t.i.d., oral penicillin 
therapy is less than 4 the cost of the newer antibiotics. 


KEEFER, POSTGRAD. MED. 9.101, FEB. 1958 


formulated for convenient t.i.d. dosage 


Pentids 


Squibb 200,000 Unit Penicillin Tablets 
Bottles of 12 and 100 


SQUIBB 


*PERTIO“N’ (8 A TRADEMAPR OF SQUIER & SONS 
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Estrogenic problems present many facets — 


all are amenable to treatment with... 


— 2.4 di(p-hydroxyphenyl) 3cthyl hexane CLINICALLY EFFECTIVE: Prolonged beneficial effects are obtain- 


supplied 
— TABLETS 


05 mae. (whee) and 


TABLETS Phenobarbital® 

with 15 me. or) 
phommber bei el 


ELIXIR 
me. per oe Pint 


SOLUTION in OIL 
5 me. per 


AQUEOUS SUSPENSION 
(Comtaume 

pore. 10 vials 
— VAGINAL TABLETS 


vials 


yet accepted. 


able with BENZESTROL. BENZESTROL is effective orally, whereas 
natural estrogens lose a large proportion of activity when adminis- 
tered by mouth. 

CLINICALLY ECONOMICAL: Therapeutically comparable doses 

of BENZESTROL are much less expensive than natural estrogens, 


NON-TOXIC: Clinical studies have proved that BENZESTROL \ 4 
when administered in therapeutically effective doses, is singularly @”. 
free from undesirable, toxic, side reactions’ *.. . as exhibited with 

some other synthetics. 


AVERAGE DOSE: Menopause — 2 to 3 mg. daily, orally; or % to 1 
ec. parenterally, every 3 to 5 days. 
Control of Breast engorgement—5 mg. orally, 3 or 4 times for 5 to 6 days. 
Generous 2 mg. oral professivnal samples and complete lierature oa 
request. 
Relerences: 1. JAMA. 123.299 (1963) 
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FOR GRANDPARENTS 


FOR CONVALESCENTS 


to build blood and 
to improve nutrition 


Cytora ‘Organon’ is a complete medication 


specially formulated for the prevention 


and treatment of not only hypochromic anemias 


but also the associated nutritional deficiencies 


which you so frequently encounter. Each 


Cytora tablet contains a well-balanced 


combination of vitamin B,», iron, folic acid, 


liver concentrate, vitamin C, and five B-complex 


factors. Thus you will note that Cytora provides 


in a single tablet important factors—including 


B,,.—utilized in erythropoiesis plus other dietary 


essentials so often needed by your patients 


with hypochromic anemia and by your patients 


during childhood and later life, during 


post-operative convalescence, and during 


pregnancy. Cytora is available in bottles 
of 100, 250, and 1000 tablets. 


Organon INC. * ORANGE, N. J. 


Organon 
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Prompt oral digitalizing effect... There is practically no time lag before 
the action of orally administered Digoxin; it is apparent 
within an hour. Relief of symptoms of cardiac failure 
is complete in about six hours, and full digitalization 
is achieved in eighteen to twenty-four hours. 


Even maintenance. . . The rate of elimination of Digoxin is unique; 
it is fast enough to permit rapid control of toxicity in 
case of overdosage!; it is not so rapid as to give fleeting 
peaks of effect. This balance provides both a practical 
margin of safety and steady maintenance. 


Preparations available: 


8‘Tabloid’® brand Digoxin 0.25 mg. 
for oral digitalization and maintenance. 


®‘Wellcome’® brand Digoxin Injection 
B W & Co." 0.5 mg. in 1 ce. for rapid digitalization 
lia ” by intravenous injection (after dilution 
with 10 times its volume of saline) 


1. Schaaf, R.S., Hurst, J. W..and Williams C.: Med. Clin. North America (Mass. Gen. Hosp. No.) p. 1255 (Sept.) 1949. 


bral Burroughs Wellcome & Co. (U.S.A.) Inc., Tuckahoe 7, N. ¥. 
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For this critical 
ligation 
““timed-absorption” 
surgical gut 
sutures 

will not digest 


prematurely 


In ligating the cystic duct, the skill of the 
surgeon must be supported by a dependable 
ligature which will not digest prematurely. 
By an exclusive improved process, D & G 
“timed-absorption” surgical gut is accurately 
tanned in graded degrees from the outer sur- 
face inward to assure a logical digestion rate. 
Maximum resistance to digestion is assured 
during the critical first 4 days when there is 
least fibrosis. As fibrosis develops and the 
need for artificial support lessens, the rate of 
timed-absorption increases. 


90 hours vs. 30 hours 
Comparison of D & G “timed-absorption” medium chromic 
surgical gut suture, size O, with non timed-absorption medium 
chromic surgical gut suture, size O. Weights are suspended from 
each in trypsin solution. The weight is held suspended by 
“timed-absorption” surgical gut up to go hours. ‘The non timed 
absorption chromic surgical gut suture has begun to digest and 
breaks under the strain of the weight by 30 hours. (In human 
tissue all chromic sutures are digested more slowly, but the 
ratio between the two types remains the same.) 


D & G surgical gut sutures have a special 
matte finish so that knots hold securely. 


Davis & Geck non timed - absorption 


cre ss Davis & Geck Ine. 
A UNIT OF AMERICAN Ganamid COMPANY 


§7 Willoughby St & Brooklyn 1, N.Y. 


Surgeons Agree on D & G 
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POST GRADUATE RADIO PROGRAMME 
OF 
THE NEW YORK ACADEMY OF MEDICINE 
arranged by 


THE COMMITTEE ON MEDICAL INFORMATION 


in cooperation with 


THE COMMITTEE ON MEDICAL EDUCATION 


THURSDAYS—9:00 P.M.—10:00 P.M. 


STATION WNYC-FM—93.9 megs 


1952 
MARCH 6 


MECHANISM AND MANAGEMENT OF CIRCULATORY FAILURE— 
William Dock, Professor of Medicine, State University of New York at Neu 
York City, College of Medicine. 


MARCH 13 


SHUNT OPERATIONS FOR THE TREATMENT OF PORTAL HYPER- 
TENSION WITH SPECIAL REFERENCE TO CIRRHOSIS OF THE 
LIVER—Arthur H. Blakemore, Associate Professor of Surgery, College of 
Physicians and Surgeons, Columbia University; Attending Surgeon, Preshy- 
terian Hospital, New York. 


MARCH 20 


. DYNAMICS OF ACQUIRED VALVE LESIONS—Lewis Dexter, Assistant 
Professor of Medicine, Harvard Medical School; Senior Associate in Medicine, 
Peter Bent Brigham Hospital. 


MARCH 27 


. LEPROSY—Frank C. Combs, Professor of Dermatology and Syphilology, 
New York University Post-Graduate Medical School; Director of Dermatology 

and Syphilology, Bellevue Hospital; Member of Advisory Medical Board, 

Leonard Wood Memorial Hospital, (American Leprosy Foundation). 
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UROKON® is one of the least toxic soluble radiopaque substances in use in 

Low toxics radiological procedures today. The LD/50 in white mice of unoKon (So- 
toxicity dium 3-acetylamino-2, 4, 6-triiodobenzoate) is about 10,000 mg./kg.’. 

UROKON produces few side reactions. Only 19% of 1081 patients observed 

Few side at the University of Michigan reacted to uroxon, while 36% and 62% reacted 


reactions to the older media*. Only 15% of 290 patients observed at Washington 
University reacted to uroKon; 22% reacted to another medium’. 


Comparatively low vasomotor response to UROKON was reported in a study 
Low comprising 2952 cases at Massachusetts General Hospital. Another medium 
VaSomoton produced fifteen times as many vasomotor responses as UROKON*. 
Response uroxon’s high X-ray opacity results from its exceptionally high iodine con- 
tent—65.8% (dry basis ). This is appreciably higher than the iodine content 
High of the older media, which contain from 39% to 52% iodine’. 


opacity UROKON sopium 30% is supplied in 25 cc. ampuls and in 25 ce, rubber- 
%Nays diaphragm stoppered bottles in boxes of 1, 5, and 20. 


1. Hazelton Laboratories, Falls Church, Va. Private communication. 
2. Nesbit and Lapides. Univ. Michigan Med. Bull. 16, 37-42 (1950). 
3. Richardson and Rose. J. Urol. 63, 1113-19 (1950). 

4. Robbins, Colby, Sosman and Eyler, Radiology 56, 684-688 (1951). 
5. Neuhaus, Christmon and Lewis. J. Lab. Clin. Med. 35, 43-9 (1950). 
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MALLINCKRODT CHEMICAL WORKS «+ St. Lowis + New York + Montreol 
+ MANUFACTURERS OF FINE CHEMICALS FOR MEDICAL AND HOSPITAL PURPOSES + SINCE 16867 + 


Urokon Sodium Brond of Sodium Acetrizoote 
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BULLETIN 


THE 


THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street, New York 29, N. Y. 


FRIDAY AFTERNOON LECTURES 


Twenty-sixth Series 1951-52 


Friday Afternoon, March 7, at 4:30 o'clock 


RECENT CONTRIBUTIONS OF THE LABORATORY TO DIAGNOSIS AND THERAPY 


Joseph C. Turner 
Associate Professor of Clinical Medicine 
Columbia University 
Associate Visiting Physician, Presbyterian Hospital 


Friday Afternoon, March 14, at 4:30 o'clock 
RECENT ADVANCES IN THE MANAGEMENT OF THE POSTOPERATIVE PATIENT 
Henry T. Randall 
Clinical Director and Chief of Surgical Services 
Memorial Center 
Associate Professor of Surgery 
Cornell University Medical School 


Friday Afternoon, March 21, at 4:30 o'clock 


RECENT ADVANCES IN DIETARY THERAPY IN HYPERTENSION AND ARTERIOSCLEROSIS 


George A. Perera 
Associate Professor of Medicine 
College of Physicians and Surgeons 
Columbia University 


Friday Afternoon, March 28, at 4:30 o'clock 
RECENT ADVANCES IN TH? SURGICAL MANAGEMENT OF PEPTIC ULCER 


Ralph Colp 
Attending Surgeon, Mt. Sinai Hospital 
Clinical Professor of Surgery, Columbia University 


RECENT ADVANCES IN THE MEDICAL MANAGEMENT OF PEPTIC ULCER 
Charles A. Flood 
Assistant Clinical Professor of Medicine 
Columbia University 
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WHAT TS CERTIFIED MILK? 
WHY 1S IT CALLED “THE WORLD'S FINEST MILK?” 


Answers to Questions YOU Are Often Asked . . . Provided by 


Medical Milk Commission Doctors in Informative New Booklet 


Here at last is a book which thoroughly describes Certified 
Milk .. . explains the medically-controlled conditions under 
which it is produced . . . outlines the reasons why this suPER- 
FINE GRADE of milk can be called The World’s Finest Milk, 
365 days a year! Prepared by The American Association 

of Medical Milk Commissions, this big 16-page profusely- 
illustrated color book will furnish you with a wealth 
of interesting data about Certified Milk, and supplies 
helpful information for your patients when left on 
your waiting-room reading table. The American Asso- 


Certified by Medi- 
phe be ciation of Medical Milk Commissions has granted 


stons of N » 
Kings, and Hud- 


son Counties 


the Walker-Gordon Laboratory Co., producers of 
Certified Milk, permission to distribute the book 
...and from one to ten copies are available to 
you, without charge, upon receipt of your 


request on your professional letterhead. 


WALKER-GORDON 
CERTIFIED MILK FARM 
Plainsboro, N. J. 
Send requests to American Assn. of Medical 


Milk Comm’s, 1265 Broadway, New York; 
Phone MUrray Hill 4-4626. 
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FOR YOUR PATIENT 


with Bronchial Asthma, Hay Fever, Urticaria 


CAPSULES TABLETS 


PLAIN ENTERIC-COATED 


{for prompt action) (for delayed action) 


One capsule and one tablet, taken at bedtime will provide 
almost all patients with eight hours relief and sleep. The 
relief can be sustained by using the capsules during the day 
at 4 hour intervals as required. 


Each capsule and enteric-coated tablet contains: 
Theophylline Sodium Acetate (3 gr.) 0.2 Gms. 
Ephedrine Sulfate (% gr.) 30 Mg. 
Phenobarbital Sodium (Yo gr.) 30 Mg. 


Capsules and tablets in half the above potency 
available for children and mild cases in adults. 


For samples—just send your Rx blank marked NYAM-352 


BREWER & COMPANY, INC. 
‘WORCESTER 8, MASSACHUSETTS U.S.A. 
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SYMPTOMATIC RELIEF 


With a high Index of Safety 


in Perennial Allergies 


The discomfort caused by year-round 
allergens such as foods, drugs, feathers, 
and dust may be relieved by prescribing 
Neo-Antergan® Physicians’ confidence 
in Neo-Antergan Maleate, not only for 
seasonal allergies but also for perennial 


types, is the result of wide clinical expe- 
rience with the effectiveness and safety 
of this antihistaminic agent. 

Obtainable only through your prescription, 


Neo-Antergan is not advertised except to the 
medical profession. 


Your local pharmacy stocks Neo-Antergan 
Maleate in 25 mg. and 50 mg. 

coated tablets, in bottles of 

100, 500, and 1,000. 


NTERGAN 


MALEATE 
(Brand of Pyrilamine Maleate) 
(Formerly called Pyranisamine Maleate) 
(N-p-methox ybenzy!-N',N'-di i 


NERCK CO., INc., 


Manufactu ring Chemists 


RAHWAY, NEW JERSEY 
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through groute therapy 


All too often, treatment with penicillin G 
encounters detours, and sometimes total 


road-blocks, because of allergic reactions. 


Upjohn research has now developed 
Cer-O-Cillin,* which is substantially free 
from side effects in most cases. Cer-O-Cillin 
is usually well tolerated even by penicillin 


G-sensitive patients, 


BRAND OF ALLYLMERCAPTOMETHYL PENICILLIN (PENIC 


a product of 
I *Trademark, Reg. U.S. Pat. Off. 


for medicine... produced with care ...designed for health 


THE UPJOHN COMPANY, KALAMAZOO, MICHIGAN 
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Porkchester, Bronx Jamaica, Queens 


White Ploins, N. ¥ Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy's is accurate. Our Prescription Department is a modern, sani- 
tary laboratory, staffed by competent pharmacists. All of our com- 
pleted prescriptions are carefully checked by supervising pharmacists. 
Our stock of ingredients is wide and reliable; it includes not only 
standard drugs, but also new and scarce products. And our prices 
are low. 


No wonder so many physicians prefer Macy's Prescription Department. 


tablets 
ampuls 
powder 


suppositories Bronchial Asthma 
Paroxysmal Dyspnea 


d u b i y Cheyne-Stokes Respiration 
S} 
aminophyllin & 


(theophylline-ethylenediamine) 
H. E. DUBIN LABORATORIES, Inc. 250 €. 43ra 


high theophylline content, ready solubility 
for rapid therapeutic effects in: 


St., New York 17, N.Y. 
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READY TO USE 
BY ORAL ROUTE— 


No need to prepare suspension 


STABLE FOR 18 MONTHS 


at ordinary room temperatures 
... no refrigeration required 


VERY PALATABLE— 


no penicillin taste 


DEMONSTRABLE 
BLOOD LEVELS 


readily secured and maintained 


SUPPLIED: Bottles of 2 fl. ozs. 


BICILLIN differs from other penicillin salts in that it 
contains 2 moles of penicillin to I mole of base. 


In clinical effectiveness, it compares favorably with all 
forms of oral penicillin therapy.'?* No side effects have 
been observed. 


ORAL SUSPENSION 


1. Weich, H., and Putnam, L.E 

Personal communication * 
2. Lepper, MH, and Dowling, 

F_: To be published 
3 Preston, and Coriell, LF. 


Personal communication 
BENZETAHAC TL 


DIBENZYLETHYLENEDIAMINE DIPENICILLIN G WYETH 


Wiel Wyeth Incorporated, Philadelphia 2, Pa. 


*Trademark 
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USED BY DOCTORS FOR OVER 35 YEARS! 


Kalak Water Has Been Found To Serve Useful Purpose: " 
SS IN SURGERY: pre-operatively and post-operatively to maintain " 
the acid-base balance 
IN GASTRO-ENTEROLOGY: neutralizing excess gastric acidity, a 
and maintaining the alkaline reserve. ; 
IN UROLOGY: to alkalinize the urine following acidification, a 
and re-establish normal ionic balance a 
IN OBSTETRICS: to alleviate the usual nauseas and ‘morning ‘e 
sickness” during pregnancy. 
IN GENERAL MEDICINE: to help reduce reactions incident to admin- oo 
j | istration of salicylates, antibiotics, and other acid forming medicaments. H 
| —— 
KALAK WATER CO. of NEW YORK, Inc., 90 West St., New York 6, N. , 2 a 
BULLETIN 
om | 
THE NEW YORK i 
ACADEMY OF MEDICINE j 
The Bulletin contains scientific papers pre- 
| CONFIDENCE | sented at the Academy, including . . . i. 
For youngsters, ready to take their Graduate Fortnight Lectures 
first steps, expertly fitted Pedi- ; ; 
formes provide a broad, supple Stated Meeting Addresses of the Academy 
sole, a proper fitting heel and Academy Section Papers e 
alterations are indicated, your pre- Section on Microbiology—Abstracts 
scription receives the careful atten- Clinical Research Meeting—Abstracts 
of cur rsonne 
Friday Afternoon Lectures and 
Other Original Contributions 
New York Pathological Society 
0 
34 WEST STREET 
LIVINGSTON STREET Published Monthly 
3 F — Annual subscription price, $5.00 — 
WRITE FOR SHOE ALTERATION FOLDER 
MAGER & GOUGELMAN, INc 
, 


@ PRIVATE FITTINGS 
@ PERSONAL ATTENTION 
@ EXPERIENCE & SKILL 


A CENTURY OF SERVICE 
1851-1951 


PLASTIC AND 
GLASS EYES 


510 Madison Ave., N. Y. 22 
Telephone Plaza 5-3756 
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New Oral Therapeutic Hematinic! 


RU B RAG RAN Cp 


Squibb 


RUBRAGRAN is a truly therapeutic hematinic 
supplying high doses of four fundamental factors 
in normal red blood cell production. 


RUBRAGRAN FORMULA: 1 capsule 1 capsule 
supplies: t.i.d. supplies: 


Vitamin Bie 25 megm. 75 megm. 
Folic Acid 1.67 mg. 5 mg. 
Ascorbic Acid 100 mg. 300 mg. 
tron (elemental) 67 mg. 200 mg. 
as ferrous sulfate exsic. 230 mg. 690 mg. 
Desiccated Liver 100 mg. 300 mg. 

(as stabilizing agent) 
Bottles of 100 and 500 


True addisonian pernicious anemia should not be treated 
with oral preparations. Parenteral Rubramin, Rulivan, 
Rubrafolin Injection, or Liver Injection should be used. 


SQUIBB 


‘RUBRAGRAN’ AND “RULIVAN’ ARE TRADEMARKS AND "RUBRAMIN’ AND “RUBRAFOLIN' ARE REGISTERED THADEMARKS OF SQUIBS & SONS 
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Highly effective Well tolerated Imparts a feeling of well-being 


Most menopausal patients 


erience striking relief 
“premarin? 


exp 
of symptoms with 


Estrogenic Substances (water-soluble) 


also known as Conjugated Estrogens (equine) 


AYERST, McKENNA & HARRISON Limited » New York, N. Y. * Montreal, Canada 
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SARATOGA 


was built by the State to aid the private physician, in a primary 
or collateral capacity, in treating conditions for which hydro- 
therapy or crounotherapy is indicated. The Spa and its medical 
staff supervise the treatments prescribed by the individual 
physician — none of the staff engage in medical practice. 
For literature write 
Water S. McCrevran, M.D., Medical Director 
610 Saratoga Springs New York 


“STATE OF NEW YORK . _ THE ‘SARATOGA SPA 


THE 


For Intestinal Dysfunction 


ARPON” 


Each tablet cont Extract 


in activeted 


charcoal base 


For mating Burow's Solution 
xiv 


WET DRESSING Use 


efficiency 


ed Tablet Contain yivided (A! RESTO-6 te and 
uminum wite 
-D ne ges stroin e — TABLETS — 


For treatment of Swellings. 
inflammations, Sprains 
— 


For Pulmonary Conditions 


TRANSPULMIN™ 


3% solution Quinine with 
Camphor for Intra 
muscular Injection 


At 


CAL CO 23 Broadway, New York 


PHARMACEUT 


STANDARD 


CHARLES B. TOWNS HOSPITAL vo 


Complete Medical & Psychiatric Treat- 
ment at predetermined cost. Privacy 
of patient is assured—if desired. 


FOR THE TREATMENT OF ALCOHOLISM 


Literature on Request 
NARCOTIC AND BARBITURATE 


Edward B. Towns, Director 


ADDICTIONS EXCLUSIVELY 293 Central Park West, N. Y. 24, N. Y. 
SChuyler 4-0770 


Member American Hospital A iati 


Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 
REFERRED CASES CAREFULLY ATTENDED 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE NEW YORK, N. Y. 
near 53rd Street Tel. Eldorado 5-1970 


Satisfaction 
Guaranteed 
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Whoever you are, whatever you do, 
wherever you may be- 


when you think of refreshment, 


think of Coca-Cola 
[_\ 


For Coca-Cola makes any pause 
the pause that refreshes 
and ice-cold Coca-Cola is everywhere 
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trade-marks mean the same thing. 
Ciba 
1, tf Coke 
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CRYSTALLINE 


in dry form for prepara- 
tion of aqueous solutions 


for parenteral use: 


Dihydrostreptomycin Sul- 
fate and Streptomycin 
Sulfate: in aw of 1 
Gm. and 5 Gm, 


SULFATE 


SOLUTION 


ready for use... 


without reconstitution 
without refrigeration 


Each drop of Crystalline Dihydrostreptomycin Sul- 
fate Solution freely flows through a 22-gauge needle 
—at a touch of your finger tips. 


This new preparation, derived from pure Crystal- 
line Dihydrostreptomycin Sulfate, presents the 
ultimate in easy “syringeability”: it is. immedi- 
ately ready for use—injection procedure is rapid 
and virtually effortless. 


Each 2 cc. provides the equivalent of 1.0 Gm. of 
pure dihydrostreptomycin base. 


Pfizer CHAS. PFIZER ® CO., INC., Brooklyn 6, N. Y. 


NEW 
< 
—~) 
t 
: 
in two convenient sizes: 
2-ee. vials, containing 1 
Gm. dihydrostreptomyein - 
: 
vials, containing 
5 Gm. dihydrostreptomy- 
a cin in solution. 
also available 


DAY 
Each Dainite Day Tablet contains: 
Sodium Pentobarbitol.... gr. 


Aminophylline 
Ephedrine HCI. . 


NITE 
Each Dainite Nite Tablet contains: 
Phenobarbital gr. 
Sodium Pentobarbital. Y gr. 
Aminophylline 4 gr. 
Benzocaine Ya gr. 
Aluminum Hydroxide 2%” gr. 


> 


Dainite Tablets provide day and night protection for the asthmatic 
patient, with almost complete absence of side-effects.’ In a series 
of 100 patients with bronchial asthma and pul y emphysema 
receiving Dainite Tablets on arising and retiring, only 2 patients 
noted nausea’ despite the daily, full therapeutic dose of amino- 
phylline. Marked objective improvement of respiratory function, 
with significant relief of wheezing, dyspnea and cough, has been 
observed.’ 

DAINITE (Irwin-Neisler) provides a night and day difference in 
treatment that meets the requirements of the active and the resting 
patient. The use of antinausea factors safely permits a more effec- 
tive, prolonged dosage of aminophylline than previously available 
in asthmatic preparations. 

Supplied as the DAINITE UNIT containing 48 Day Tablets and 18 
Nite Tablets in a unique dispensing unit . . . at prescription phar- 
macies everywhere. Average Dose: One Dainite (Day) Tablet t.i.d. 
before meals; one Dainite (Nite) Tablet at 10 P.M. 

1. J.A.M.A. 147:730-737 (Oct. 20) 1951. Literature and detailed dosage 
information on request. 


IRWIN, NEIESLER & COMPANY ¢ DECATUR, ILLINOIS 


WEW THERAPEUTIC PLA, 
FOR AROUND THE CLOCK PROTECTION 
BRONCHIAL ASTHMA 
X~ | 
| 
| ‘ 3 gr. : 
| 
Benzocaine............ Y gr. 
q Aluminum Hydroxide... gr. 
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TRICHOMONAL 
MONILIAL 


BACTERIAL 


(nongonococcus) 


VAGINITIS 


VAGINAL SUPPOSITORIES 


Highly Effeotive Tolorated 


Average Dose: One supposifory inserted every 
other night, before retiring, for five doses. An 
.acid douche should be used on the alternating 
nights. In some cases, it may be necessary to 


Supplied in boxes of 5. 


ie extend or repeat the course. 


WINTHROP-STEARNS INC. 


wodemort reg U S & Conodo brond of bismuth glycolviorsenilote 
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with measured-dose applicator 
simple, effective contraception 
withouta diaphragm 


An analysis of clinical reports on 3270 
patients who used PRECEPTIN vaginal 
gel under the direction of their physicians 
showed only 25 pregnancies — 99.2 per cent 
received complete protection. Incidence 
of irritation was only 0.6 per cent. 


The fertility of the women studied was high. The average patient 
was 26.9 years of age and had had 4.3 pregnancies 
prior to the study. It is clear that PRECEPTIN vaginal gel's 
combination of simplicity and dependability makes for 
extremely high contraceptive effectiveness. 


PRECEPTIN vaginal gel —a major 
advance in conception control developed by 
Ortho Research Laboratories. 


Composition: PRECEPTIN vaginal gel contains 

the active spermicidal agents 
p-Diisobutylphenoxypolyethoxyethanol and 
ricinoleic acid in a synthetic base buffered at pH 4.5. 


Manufacturers of 
Ortho-Gynol" 


r Pharmaceutical Corporation 


Raritan, New Jersey Ortho White Kit. - 


; for conception control... 1 
Prescibe 

VAGINAL GEL 
q 
| clinical effectiveness 


interested MUSCULOSKELETAL SYS- 

these TEM, 23rd Graduate Fortnight, is the 

the medical first volume to be published under this 
arrangement. 


The Macmillan Co. - 60 Fifth Ave. * New York 11 
Ploage send me on 10 day The New 

i copies of THE MUSCULOS. TAL SYSTEM by The New 

York Academy of Medicine. 

Name. 


' Address. 


e 
Now in book form 

popularity of the ananal Grade. q 
enormously through the Z 
Yo that a larger audience of 

| cians may bencfit from 
a The Macmillan Company to publish these 
fortnights in book form. j 
physiological, and chemical aspects of Prob, $7.50 
: the musculoskeletal system and then de- ad 
velops current thought and research on 
various disease conditions, Order 
those of blood, Now! 
joint, rheumatoid arthritis, gout, tumors, ow 
Macmillan 
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